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BOARD  OF  AGRICULTURE. 


To  the  SeruUe  and  House  of  Representatives  of  the  Commonwealth  of 

Massachusetts. 

The  year  1893,  judging  by  the  returns  of  crop  correspond- 
ents made  to  this  office  November  1,  was  hardly  an  average 
one  for  profit  to  our  farmers.  The  majority  of  correspond- 
ents reported  the  season  to  have  been  either  a  poor  season 
or  one  not  up  to  the  average.  Veiy  few  referred  to  it  as 
more  than  average.  Much  of  this  was  due  to  the  drought 
of  the  early  season,  which  cut  many  crops  short,  and  much 
to  the  slow  sale  of  agricultural  products. 

Massachusetts  Weather. 

January,  1893,  was  a  remarkably  cold  month,  the  average 
deficiency  in  temperature  being  6^.  The  highest  tempera- 
ture was  60^,  at  Fall  River,  on  the  21)th,  and  the  lowest 
— 23°,  at  Middleborough,  on  the  17th.  The  only  colder 
months  during  the  past  twenty  years  have  been  January, 
1875,  January,  1881,  February,  1885,  and  January,  1888. 
The  precipitation  was  about  one  inch  below  the  normal. 
The  prevailing  wind  direction  was  northwest,  and  the  great- 
est velocity,  88  miles  an  hour  from  the  southeast,  was  at 
Blue  Hill,  on  the  2d. 
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February  was  below  the  normal  in  temperature,  the  aver- 
age deficiency  being  slightly  more  than  a  degree.  The  high- 
est temperature  was  57^,  at  Lake  Cochituate,  on  the  15th ; 
the  lowest  — 11^,  at  Ludlow,  on  the  21st.  Precipitation  was 
heavy  and  much  above  normal.  The  snowfall  was  remarka- 
bly heavy,  being  6  feet  6  inches  at  Monroe.  The  prevailing 
winds  were  from  the  northwest,  the  highest  velocity  being 
72  miles  per  hour. 

The  temperature  departure  for  March  was  —  1.5°.  The 
highest  temperature  was  64°,  at  Plymouth,  on  the  24th,  and 
the  lowest  —  6°,  at  Lake  Cochituate,  on  the  3d,  and  at  Monroe 
on  the  9th.  Precipitation  and  snowfall  were  both  below  nor- 
mal. Prevailing  winds  were  from  the  northwest,  and  the 
greatest  velocity  was  61  miles  per  hour  from  the  northwest, 
at  Blue  Hill,  on  the  16th. 

In  April  the  average  departure  was  — 1.5°.  At  Blue  Hill 
it  was  the  coldest  April  since  1888.  The  precipitation  aver- 
aged about  normal,  but  was  unevenly  distributed, — the 
departure  at  Amherst  being  +1.32  inches,  and  at  Cambridge 
—  0.93  inches.  Snow  fell  on  the  7th  and  8th  to  an  average 
depth  of  6  inches,  but  remained  on  the  ground  scarcely 
twenty-four  hours.  Twenty-one  inches  was  reported  at 
Monroe.  The  prevailing  winds  were  from  the  northwest, 
and  the  maximum  velocity  was  61  miles  per  hour  from  the 
west,  at  Blue  Hill,  on  the  5th. 

The  temperature  for  the  month  of  May  averaged  very 
nearly  normal  in  eastern  Massachusetts,  and  slightly  below 
in  western  sections.  Light  frosts  were  reported  on  the  7th, 
8th  and  9th,  but  no  damage  was  done.  The  precipitation 
was  above  normal  and  heavy  in  most  sections,  the  average 
departure  being  +1.31  inches.  At  most  stations  more  than 
half  the  rain  of  the  month  fell  in  the  first  six  days.  Consid- 
erable damage  was  done  by  the  rain  of  the  3d  and  4th.  No 
severe  thunderstorms  occurred.  Prevailing  wind  direction, 
southwest  and  west. 

The  mean  temperature  for  June  was  slightly  below  the 
normal,  and  the  precipitation, ^except  on  Cape  Cod,  was 
also  deficient.  The  latter  part  of  the  month  was  unusually 
cool,  owing  to  easterly  winds.     The  rainfall  averaged  3.20 
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inches,  or  about  an  inch  below  the  normal.  Several  light 
thunderstorms  occurred.  No  high  gales  were  noted,  al- 
though the  wind  movement  was  greater  than  usual.  The 
percentage  of  relative  humidity  was  considerably  above  the 
average  for  June. 

In  July  the  temperature  varied  but  slightly  from  the  nor- 
mal, but  the  precipitation  was  decidedly  deficient.  Showers 
were  frequent,  but  little  damage  was  done,  and  the  rainfall 
was  light  and  unevenly  distributed.  On  the  25th  the  mini- 
mum temperature  ranged  from  40°  to  54°,  and  a  light  frost 
occurred  at  Taunton.  Sunshine  was  considerably  more  than 
average,  only  five  cloudy  days  being  recorded  at  Boston. 
No  violent  windstorms  were  reported,  although  some  dam- 
age was  done  in  various  parts  of  the  State  during  several 
thunderstorms.  The  prevailing  wind  direction  was  west. 
Hail  occurred  at  Worcester  on  the  5th. 

August  will  long  be  remembered  as  a  month  of  numerous 
storms  of  unusual  severity.  Thunderstorms  were  severe, 
but  not  frequent.  The  storm  of  the  6th  was  almost  a  tornado 
at  Taunton,  accompanied  by  severe  hail,  and  at  Lynn  the 
damage  by  lightning  and  flood  was  estimated  at  $75,000. 
Severe  storms  occurred  on  the  20th  and  24th,  the  maximum 
wind  velocity  reaching  46  miles  in  the  latter  storm.  The 
storm  of  the  29th  was  probably  the  worst  August  storm  for 
years.  Although  the  loss  of  life  and  property  in  this  section 
did  not  approach  that  in  the  Southern  States,  many  thousand 
dollars'  worth  of  damage  was  done  in  New  England  and  the 
northeast.  The  rainfall  was  moderate,  but  the  wind  was 
very  severe,  the  extreme  velocity  being  75  miles  at  Boston  at 
4.12  P.M. 

The  temperature  for  the  month  showed  an  excess  of  from 
1.1^  to  1.7^.  Precipitation  was  considerably  above  normal 
in  the  eastern  portions  of  the  State  and  nearly  as  much  below 
in  the  western.  The  prevailing  wind  direction  was  south- 
west. Light  frosts  occurred  at  Great  Barrington  on  the  14th 
and  at  Adams  on  the  23d  and  31st.  Hail  fell  at  Fitchburg 
and  Concord  on  the  7th. 

The  month  of  September  had  a  temperature  considerably 
below  the  Bormal  and  the  precipitation  was  also  deficient. 
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There  were  seven  cyclones  and  nine  anti-cyclones.  The 
storms  were  not  severe,  with  the  possible  exception  of  the 
thunderstoiin  of  the  7th.  The  storm  of  the  29th  was  accom- 
panied by  light  snow  in  the  Berkshire  Hills.  Rain  fell  at 
the  same  time  and  the  snow  melted  in  a  very  short  time. 
The  last  part  of  the  month  was  unsettled,  but  no  general 
storms  occurred.  The  prevailing  wind  direction  was  west- 
erly. There  were  light  frosts  at  Concord  and  Fitchburg  on 
the  3d,  and  killing  frosts  at  Amherst  on  the  27th,  28th  and 
29th. 

The  temperature  during  the  month  of  October  was  above- 
the  normal  in  all  portions  of  the  State.  The  frosts  were  not 
as  severe  as  usual  during  October  and  held  off  remarkably ;  the- 
first  killing  frost  did  not  occur  until  the  morning  of  the  17th.- 
The  precipitation  was  about  normal  or  slightly  above  in. 
western  and  central  Massachusetts,  but  a  deficiency  was 
generally  reported  throughout  the  eastern  district.  Wells 
and  streams  were  very  low  during  the  first  twenty  days  of 
the  month,  but  the  copious  rains  of  the  23d,  24th,  27th  and 
28th  relieved  the  drought  to  some  extent.  With  one  excep- 
tion the  storms  of  the  month  were  not  severe,  and  were  of 
short  duration,  as  the  number  of  rainy  days  will  show.  The 
storm  of  the  14th  was  accompanied  by  high  southerly  gales, 
but  no  great  amount  of  damage  was  done.  At  Boston  the 
wind  attained  a  velocity  of  49  miles  from  the  south  during 
that  storm.  The  amount  of  cloudiness  during  the  month 
was  much  below  normal;  sixteen  days  were  practically 
cloudless  at  the  Boston  station. 

November  was  dry,  with  the  temperature  slightly  above- 
the  normal  in  the  eastern  part  of  the  State  and  below  in  the 
western  part.  The  highest  temperature  occurred  on  the  2d 
or  3d,  generally  on  the  latter  date,  and  varied  from  57°  at 
Monroe,  in  the  northwestern  part  of  the  State,  to  72°  at 
Vineyard  Haven,  in  the  southeastern  part.  The  lowest  was 
on  the  27th,  and  varied  from  4°  above  zero  at  Monroe  to  27° 
above  at  Nantucket.  Thus  the  range  for  the  month  was 
unusually  large.  The  precipitation  was  from  1 J  to  2^  inches 
below  the  average  for  the  month  in  other  years.  It  was  well 
distributed    and    came   in   light    amounts   throughout  the- 
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month.  The  first  snow  of  any  amount  occurred  in  central 
and  western  Massachusetts  on  the  4th.  The  fall  ranged  from 
1  to  3  inches,  but  soon  melted.  It  was  general  on  the  15th, 
and  light  falls  were  reported  on  the  20th  and  22d  in  some 
places.  The  greatest  amount  reported  during  the  month  was 
14  inches  at  Monroe.  In  the  hill  districts  from  a  trace  to  3 
inches  of  snow  lay  on  the  ground  on  the  15th,  but  there  was 
practically  none  in  any  locality  at  the  end  of  the  month. 
No  report  was  received  of  injury  to  trees  or  roots  by  the 
cold  weather.  Southwesterly  winds  prevailed  except  along 
the  immediate  coast.  The  highest  velocity  was  generally  on 
the  28th,  when  72  miles  an  hour  was  recorded  at  Blue  Hill 
Observatory. 

December  was  wet  and  slightly  cooler  than  the  average. 
The  highest  temperature  occurred  on  the  25th,  ranging 
from  47°  to  61°.  The  lowest  was  on  the  14th,  and  was 
from  10°  above  zero  on  the  extreme  southern  coast  to  18° 
below  in  the  interior ;  making  a  monthly  range  even  greater 
than  was  experienced  in  November.  The  4th  was  quite 
warm  along  the  coast,  but  generally  the  25th  was  one  of  the 
warmest  Christmas  days  on  record.  At  Taunton  buttercups 
and  pansies  were  picked  in  the  open  air.  The  precipitation 
was  greatest  in  the  eastern  part  of  the  State,  but  was  every- 
where above  the  average.  From  8  to  20  inches  of  snow  fell 
along  the  coast  and  from  20  to  35  inches  in  the  hill  districts. 
Except  in  sheltered  places  very  little  remained  on  the  ground 
after  the  25th  of  the  month.  Very  few  reports  of  probable 
damage  by  lack  of  snow  covering  were  received.  Consider- 
able damage  was  done  to  fruit  trees  in  eastern  Massachusetts 
by  the  ice  storms  of  the  3d  and  14th  to  16th. 

Chops  of  the  Year. 

June  1,  most  correspondents  stated  that  the  season  was  two 
weeks  later  than  the  previous  year,  but  aside  from  its  late- 
ness it  was  thought  to  compare  favorably  with  former  years. 
Stock  generally  wintered  well.  The  bloom  for  apple  trees 
appeared  to  be  below  the  average,  but  other  fruit  trees  and 
early  berries  had  an  unusually  foil  bloom.     Insects,  particu- 
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larly  the  tent-caterpillar,  did  not  appear  to  be  as  numerous 
as  usual.  The  average  prices  paid  farm  help  appeared  to  be 
$20  per  month  with  board  and  $35  per  month  without  board, 
while  for  day  help  $1.50  per  day  seemed  to  be  the  ruling  price. 

The  first  of  July  the  acreage  of  Indian  com  was  reported 
as  practically  the  same  as  in  former  years,  and  though  back- 
ward it  was  of  good  color,  and  otherwise  looking  well. 
Haying  had  just  begun  and  the  crop  did  not  promise  to  be 
more  than  an  average,  because  of  drought  in  the  early 
summer.  Early  potatoes  had  about  the  usual  acreage  and 
were  generally  reported  to  be  looking  well,  though  somewhat 
backward.  Early-market  garden  crops  made  average  yields 
with  good  prices.  Dairy  products  were  about  average  in 
quantity,  with  perhaps  a  slight  change  for  the  better  in  price. 
Pastures  were  generally  reported  to  be  in  good  condition. 
The  general  outlook  for  fioiits  and  berries  seemed  to  be  good, 
though  there  was  much  complaint  of  apples  not  being  up  to 
the  average.  No  insects  were  reported  as  doing  an  unusual 
amount  of  damage. 

Correspondents  reported  August  1  that  there  had  been 
little  serious  damage  to  crops  from  insects  during  the  month. 
Corn  promised  to  be  a  good  crop,  for  though  late  it  was 
growing  fast.  On  the  whole  an  average  crop  of  hay  was 
reported  as  secured  in  excellent  condition,  the  weather  hav- 
ing been  favorable  for  harvesting  and  the  quality  first  class. 
Early  potatoes  were  a  light  crop,  with  the  ruling  price  $1 
per  bushel.  Late  potatoes  promised  well,  but  were  badly  in 
need  of  rain.  Market-garden  crops  were  generally  reported 
to  be  about  average  In  yield  and  price,  though  Arlington 
reported  small  and  inferior  crops  and  low  prices.  Peaches 
promised  well,  pears  fair  and  apples  poorly.  Berries  gen- 
erally yielded  well.  The  majority  of  returns  stated  that 
pastures  were  sulTering  from  drought,  though  the  condition 
varied  greatly  in  different  localities.  Rye  was  rather  better 
than  an  average  crop. 

September  1,  the  damage  from  insects  during  August 
was  reported  to  have  been  almost  a  minimum.  Pasturage 
was  below  average  condition,  especially  in  the  western 
portions  of  the  State,  owing  to  the  long-continued  drought. 
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Rowen  also  suffered  severely,  the  rains  coming  too  late  to 
help  it  materially.  Early  fruits,  with  the  exception  of  apples, 
were  a  fair  crop  and  late  ones  promised  well  until  the  severe 
storms  of  the  latter  part  of  August.  Apples  were  a  very 
short  crop  at  best  and  at  the  close  of  the  month  appeared  to 
be  nearly  a  total  failure.  Potatoes  suffered  severely  from 
drought  and  hardly  promised  an  average  crop.  The  yield  of 
market-garden  crops  was  only  fair  but  later  ones  promised  to 
be  better.  Com  was  much  damaged  by  the  high  winds  and 
an  average  crop  was  scarcely  expected.  Barley  and  oats  were 
full  average  crops,  oats  doing  particularly  well.  Tobacco 
suffei^d  severely  from  drought  both  in  yield  and  quality, 
and  it  was  thought  that  the  crop  would  fall  short  of  that 
of  1892  in  all  respects.  In  general  the  month  was  not  a 
favorable  one. 

Indian  com  was  severely  injured  by  the  gales  of  August, 
and  the  returns  of  October  1  did  not  show  over  a  three- 
fourths  crop  on  the  average.  Rowen  suffered  severely  from 
drought  and  was  far  from  being  an  average  crop,  generally 
ranging  from  light  to  very  light.  Fall  feed  was  much  im- 
proved but  was  hardly  in  average  condition.  Fully  the 
average  amount  of  fall  seeding  had  been  done  and  was  in 
good  condition.  Stable  manure  seemed  to  be  the  main 
reliance  in  fall  seeding.  Onions  were  hardly  an  average 
crop,  having  suffered  from  drought  and  the  attacks  of  mag- 
gots. Potatoes,  except  in  Barnstable  County,  were  below 
an  average  yield,  but  the  quality  was  generally  reported 
good,  and  only  five  complaints  of  rot  were  received.  Root 
crops  generally  promised  well,  most  correspondents  speaking 
of  the  prospect  as  good  or  excellent.  The  apple  crop  was 
very  light  in  all  sections,  and  in  many  localities  proved  a 
total  failure.  The  drop  of  the  early  season  and  the  severe 
gales  of  August  were  the  principal  causes  of  failure.  Cran- 
berries were  a  full  average  crop,  and  possibly  a  little  above 
average,  the  correspondent  for  Barnstable  referring  to  the 
crop  as  the  largest  ever  harvested. 

November  1,  seventy-five  correspondents  reported  root 
crops  to  have  been  an  average  or  more  than  average,  and 
twenty-six  less  than  average.     Nearly  three-fourths  of  the 
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oorrespondents  spoke  of  farm  stock  as  being  in  either 
average,  good  or  excellent  condition.  The  returns  of  cor- 
respondents indicated  that  in  all  but  a  very  few  localities 
concentrated  commercial  feed  stuffs  were  relied  upon  to  help 
out  the  fodder  ration  of  the  dairy  stock.  The  general  prac- 
tice seemed  to  be  to  use  com  meal,  bran,  shorts  or  middlings, 
or  a  combination  of  two  or  more  of  these  in  conjunction  with 
cotton-seed  meal,  gluten  meal,  linseed  meal  or  gluten  feed. 
Fall  seeding  was  reported  as  in  good  condition  generally. 
Fifty-seven  correspondents  reported  hay  to  have  been  among 
the  most  profitable  crops;  thirty-five,  potatoes;  nineteen, 
com ;  six,  cabbage ;  four,  onions ;  four,  oats ;  three,'  rye ; 
three,  tobacco.  Thirty  correspondents  reported  apples  as 
among  the  least  profitable  crops;  twenty-six,  potatoes; 
twenty-five,  corn;  five,  cranberries;  four,  tobacco;  four, 
squashes ;  four,  cabbage ;  three,  onions ;  three,  rowen. 
There  was  quite  general  complaint  that  the  season  had  not 
been  an  average  one  for  profit.  The  majority  of  corre- 
spondents reported  the  season  to  have  been  either  a  poor 
one  or  one  not  up  to  the  average.  Very  few  referred  to  it 
as  more  than  an  average. 

Massachusetts  Chop  Reports. 

The  publication  of  monthly  crop  bulletins  was  continued 
as  in  previous  seasons,  and  six  in  all  were  issued  (May-Octo- 
ber), aggregating  148  pages  of  printed  matter.  Two  thou- 
sand copies  of  each  issue  were  distributed.  The  bulletins 
were  made  up  as  in  the  season  of  1892.  The  only  special 
subject  treated  was :  *'  Numbers  and  values  of  farm  animals 
on  farms  and  ranches,  January,  1893,"  in  Bulletin  No.  1. 

Also,  as  in  1892,  this  office  co-operated  with  the  New 
England  Weather  Service  in  the  issuing  of  weekly  weather- 
crop  bulletins.  The  first  was  of  date  of  May  9  and  the  last 
of  date  of  September  26,  twenty-one  in  all,  representing  an 
aggregate  issue  of  42,000  copies. 
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Publications. 

The  following  publications  were  issued  under  the  super- 
vision of  this  office  during  the  calendar  year  1893  :  — 


Date 

PaiTM. 

Number. 

of  lune. 

Agriculture  of  Massachusetts,  1892, 

842* 

16,000 

Mar.  27. 

Crop  Bulletin,  No.  1,  May,     .... 

28 

2,000 

June    8. 

'*           "       No.  2,  June,    .... 

24 

2,000 

July     8. 

"       No.  S.July,     .... 

28 

2,000 

Aug.     6. 

"           "       No.  4,  August, 

24 

2,000 

Sept.    9. 

"           "       No.  6,  September,  . 

24 

2,000 

Oct.      9. 

"           "       No.  6,  October, 

24 

2,000 

Nov.     9. 

Catalogue    of     Abandoned     or     Partially 

Abandoned  Farms,  fourth  edition. 

128 

2,000 

Nov.     6. 

Analytical  and  Synoptical  Index  to  the  Ag- 

riculture of  Massachusetts, 

301 

6,000 

Dec.    12. 

Eegulations  of  Board,  Speakers  and  Sub- 

jects, Fanners'  Institutes,   .... 

8 

300 

Dec.   26. 

*  Inolading  Annaai  Report  of  Director  of  State  Agricaltaral  Bxperiment  Station,  864 
pages. 

Legislation. 

The  legislation  of  the  year  1893  that  had  reference  to  the 
Board  of  Agi'iculture  or  to  the  agricultural  societies  was : 
**  An  Act  to  establish  the  salary  of  the  second  clerk  of  the 
secretary  of  the  State  Board  of  Agriculture  "  (Acts  of  1893, 
chapter  130)  ;  a  **  Resolve  providing  for  the  collection  and 
circulation  of  information  relating  to  abandoned  ferms" 
(Resolves  of  1893,  chapter  46)  ;  a  ''Resolve  providing  for  the 
printing  of  the  special  report  of  the  State  Board  of  Agri- 
•culture  on  the  work  of  extermination  of  the  Ocneina  di^ar 
or  gypsy  moth  "  (Resolves  of  1893,  chapter  15)  ;  a  '*  Resolve 
providing  for  the  printing  aud  distribution  of  a  synoptical 
and  analytical  index  to  the  annual  volumes  of  the  Agri- 
culture of  Massachusetts  "  (Resolves  of  1893,  chapter  25)  ; 
a  *' Resolve  providing  against  depredations  by  the  insect 
known  as  the  Ocneria  dispar  or  gypsy  moth"  (Resolves  of 
1893,  chapter  40)  ;  *'  Resolutions  concerning  the  extermina- 
tion of  the  gypsy  moth.'* 
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Appropriations  . 


OBJECTS  FOR 

WHICH  AP. 

PROPRIATED. 


1S91. 


lft9C. 


-a 

9 


1 

t3 


■c 
Z 

< 


1 


189S. 


1 

o 

a 


1804. 


■c 

o 


6,Q74  00 


BouDtiee  to  so 

cleties,    .       .  $21,000  00 
Travelling    and 

necettary  ex- 

S^Dsee  of  the 
oard,    .        .       1,900  00 

TravoUinii;  and 
necessary  ex- 
penses of  the 
secretaiy.  500  00 

Incidentals  in 
ofQce  of  secre- 
tory,       .        .  600  00 

Salaries  of  sec- 
reta  ry  and 
clerics,    .        .       4,205  55 

Dissemination 
of  aseful  in- 
formation in 
agriculture  by 
means  of  lect- 
ures or  other- 
wise, .       2,200  00 

Printing  15,000 
copies  of  the 
"Agriculture 
of  Massachu- 
setts/'    . 

Collecting  and 
circulating  In- 
for  matlo  n 
relative  to 
abandoned 
farms,     . 

Carrying  for- 
ward work  of 
Dairy  Bureau, 

Salary  of  execu- 
tive officer  of 
Dairy  Bureau, 

Salary  of  assist- 
ant in  work  of 
Dairy  Bureau, 

Nails  or  spikes 
for  marking 
shade  trees  for 
preservation. . 

Printing  5,000 
copies  synop- 
tical and  an- 
alytical index 
to  the  "Agri- 
culture of 
Massaohu- 
setts,"    . 

Aggregates,  . 


2,000  00 

4,000  00 

166  67 

300  00 

100  00 


I 
$20,338  65 

1,779  11 

500  00 

500  00 

4,205  55 


$21,500  00  $21,352  49 


2,200  00 


5,074  00 


676  62 
903  05 
166  67 
800  00 

62  09 


1,000  00 

500  00 

500  00 

5,100  00 


2,200  00 


5,807  58 


tl,328  88 

4,000  00 

500  00 

1,200  00 

100  00 


$42,036  22  $87,696  34 


1,516  39 

500  00 

600  00 

5,100  00 


$21,000  00 

1,000  00 

500  00 

600  00 

5,300  00 


2,148  06 


5,807  58 


164  88 
3,427  51 

500  00 

I 

I 
1,200  00 

I 

I 

48  42 


2,550  00 


6,052  26 


1,000  00 

4,000  00 

500  00 

1,200  00 

100  00 


$20,982  45  $21,000  Oa 


1.400  00 


$44,720  96  $42,356  33  |$46,102  26 


1,630  77 

459  22 

I 
600  00 

5,300  00 


1,900  0» 

500  00. 

700  00- 

5,800  00 


2,550  00 


6,052  26 


2,050  00 


♦6,000  00 


280  78 
3,336  90 

500  00 
1,200  00 

100  00 


1,400  00 


$44,892  38 


t719  9Z 

4,000  oa 

600  OO 
1,200  00> 

100  OO 


|898  86 


$44,962  58 


*  Estimated. 


t  Balance. 


X  Deficiency. 
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Also,  $100,000  was  appropriated  to  be  used  in  the  exter- 
mination of  the  gypsy  moth.  An  appropriation  of  $165,000 
for  this  work  has  been  asked  of  the  Legislature  of  1894. 

Nails  foe  Marking  Trees. 

The  work  of  supplying  nails  or  spikes  for  the  marking 
for  preservation  of  shade  trees  within  the  limits  of  highways, 
under  the  provisions  of  chapter  196  of  the  Acts  of  1890 
(see  page  429  of  this  volume),  has  been  continued.  The 
annual  appropriation  of  $100  for  the  supplying  of  these  nails 
has  become  insufficient  and  probably  will  have  to  be  in- 
creased another  year.  Nails  in  varying  quantities  have  been 
supplied,  on  application,  to  the  cities  of  Marlborough  and 
Worcester,  and  the  towns  of  Acton,  Barre,  Beverly,  Boxford, 
Carlisle,  Falmouth,  Framingham,  Goshen,  Hardwick,  Little- 
ton, Pepperell,  Petersham,  Wakefield,  Westfield,  Westford 
and  Winchendon.  Since  the  work  of  supplying  nails  was 
begun,  Dec.  26,  1891,  2  cities  and  32  towns  have  availed 
themselves  of  the  provisions  of  the  act. 

Gypsy  Moth.     (Ocneria  dispar.) 

The  Legislature  of  1893  appropriated  $100,000  for  the 
continuation  of  the  work  of  exterminating  this  pest  and  the 
report  of  the  committee  in  charge  will  be  found  printed  on 
pages  262-302  of  this  volume.  At  the  annual  meeting  Feb. 
8,  1894,  the  following  committee  was  elected  to  have  charge 
of  the  work  of  the  present  year :  Messrs.  E.  W.  Wood  of 
West  Newton,  Francis  H.  Appleton  of  Lynnfield,  Wm.  H. 
Bowker  of  Boston,  Augustus  Pratt  of  North  Middleborough, 
F.  W.  Sargent  of  Amesbury  and  the  Secretary. 

Dairy  Bureau. 

No  change  has  taken  place  in  the  personnel  of  the  Dairy 
Bureau.  Their  annual  report  to  the  Legislature  (Senate 
Document  No.  8)  will  be  found  printed  on  pages  237-261 
of  this  volume. 

Agricultural  College. 

The  report  of  the  examining  committee  of  the  Agricultural 
College  will  be  found  printed  on  pages  352-353  of  this 
volume. 
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Returns  of  Societies. 

These  returns  will  be  found  printed  on  pages  305-335  of 
this  volume.  A  summary  is  printed  on  page  385,  contrast- 
ing the  totals  of  1891,  1892  and  1893. 

Farmers'  Institutes. 

The  societies  held  one  hundred  and  thirty-five  institutes 
in  1893.  The  places,  dates  and  subjects  will  be  found  printed 
in  the  returns  of  the  societies.  A  provision  of  law  enables 
this  office  to  furnish  speakers  for  institutes.  During  the  year 
1893  this  office  furnished  speakers  for  eighty-four  at  an 
expense  of  $1,097.17,  an  average  of  $13.06.  For  1892  the 
number  was  seventy-eight,  at  an  expense  of  $662.39,  an 
average  of  $8.49.  The  increased  expense  was  due  to  the  em- 
ployment of  several  specialists  from  outside  the  State.  In 
December,  1893,  a  pamphlet  was  prepared  by  this  office, 
for  the  use  of  officers  of  societies  and  institute  committees, 
containing  the  regulations  of  the  Board  of  Agriculture  con- 
cerning the  holding  of  farmers'  institutes  by  the  several 
societies,  with  a  list  of  available  speakers  and  their  subjects. 

Abandoned  Farms. 

The  act  authorizing  the  State  Board  of  Agriculture  to  col- 
lect and  circulate  information  relating  to  abandoned  farms 
was  approved  May  4,  1891. 

A  summary  of  the  work  of  this  office  to  date  shows  the 
following  results :  Number  of  abandoned  or  partially  aban- 
doned farms  reported  to  this  office,  998  ;  number  of  owners 
or  agents  making  reply  to  our  inquiries,  678 ;  number  of 
descriptions  of  property  received,  400 ;  number  of  owners 
or  agents  not  desiring  to  advertise  in  catalogue,  98  ;  number 
of  owners  or  agents  reporting  farm  sold  in  reply  to  our 
request  for  description,  42 ;  number  of  owners  or  agents  re- 
porting assessors  or  others  to  have  been  misinformed  about 
the  property,  76  ;  letters  returned  by  post-office  department 
as  unclaimed,  64. 

The  circulation  of  the  first  edition  (3,000  copies)  of  the 
descriptive  catalogue  of  abandoned  or  partially  abandoned 
farms  began  Dec.  5,  1891.    Requests  for  the  catalogue  came 
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from  nearly  every  State  in  the  Union,  and  within  two 
months  the  entire  edition  was  exhausted.  About  one-third 
of  the  edition  was  sent  to  owners  or  agents  of  the  prop- 
erty described,  to  assessors,  to  members  of  the  Board  of 
Agriculture  and  to  officers  of  agricultural  societies.  The 
remainder  were  sent  or  given  only  upon  request. 

The  circulation  of  a  second  edition  of  1,500  copies  of  the 
catalogue  began  Feb.  1,  1892.  Nine  new  descriptions  were 
included  in  this  edition,  making  a  total  of  339.  Requests 
for  the  catalogue  were  received  from  time  to  time,  until  by 
the  middle  of  September  the  edition  became  exhausted.  The 
distribution  of  this  edition  was  very  largely  through  requests 
by  mail  and  at  the  office. 

In  order  to  supply  the  demand  for  the  catalogues  it 
became  necessary  to  prepare  a  third  edition,  and  the  issue 
of  2,000  copies  of  this  began  Nov.  26,  1892.  The  distri- 
bution was  made  through  request  only,  and  by  the  first  of 
October,  1893,  the  supply  was  totally  exhausted. 

It  having  been  decided  to  print  a  fourth  edition,  notice 
was  sent  the  last  of  September  to  each  person  having  a 
description  in  the  catalogue  with  the  request  for  a  statement 
if  the  farm  had  been  sold ;  and  if  it  had  not  been  sold  if  it 
was  desired  to  continue  the  description  in  another  edition  of 
the  catalogue.  This  request  was  in  some  instances  made  three 
times.  Up  to  November  17,  returns  were  received  con- 
cerning 349  of  the  383  farms  described  in  the  third  edition. 
Of  these,  108  were  reported  sold  ;  53  owners  wished  to  have 
the  description  withdrawn,  and  189  owners  wished  descrip- 
tion continued  in  the  fourth  edition.  Nothing  was  heard 
concerning  33  farms.  Of  the  108  farms  reported  sold,  15  are  ^ 
in  Berkshire  County,  3  in  Bristol  County,  1  in  Essex  County, 
13  in  Franklin  County,  10  in  Hampshire  County,  11  in 
Hampden  County,  6  in  Middlesex  County,  1  in  Nantucket 
County,  6  in  Norfolk  County,  10  in  Plymouth  County,  and 
32  in  Worcester  County.  Of  the  53  farms  withdrawn,  1  is 
in  Barnstable  County,  7  in  Berkshire  County,  1  in  Bristol 
County,  1  in  Dukes  County,  6  in  Franklin  County,  4  in 
Hampden  County,  8  in  Hampshire  County,  3  in  Middlesex 
County,  2  in  Norfolk  County,  4  in  Plymouth  County  and  16 
in  Worcester  County.    Several  who  wished  description  with- 
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drawn  stated  that  they  expected  to  sell  the  farm  at  an  early 
date,  and  therefore  did  not  wish  the  description  continued, 
while  several  others  stated  that  they  either  expected  to 
occupy  the  £a,rm  themselves  or  to  have  it  occupied  by  some 
member  of  their  family. 

It  was  noticed  that  a  large  majority  of  the  purchasers  of  the 
&rms  sold  were  of  American  parentage.  Sixty-six  purchasers 
were  residents  of  Massachusetts  at  the  time  of  purchasing,  4 
of  Connecticut,  2  of  New  Jersey,  1  of  New  York,  1  of  New 
Hampshire,  1  of  Rhode  Island,  1  of  Ohio,  1  of  Nova  Scotia, 
1  of  Illinois,  1  of  Florida,  while  the  residences  of  29  were  not 
reported.  Forty-four  of  the  farms  sold  were  reported 
as  sold  for  farming  purposes,  3  for  farming  purposes  and 
poultry  raising,  4  for  poultry-  raising,  1  for  poultry  raising 
and  market  gardening,  2  for  sheep  raising,  4  for  summer 
residences,  9  for  homes,  3  for  the  timber  on  them,  5  as 
investments,  while  the  intentions  of  33  purchasers  were  not 
obtained.  Seventeen  additional  descriptions  were  received 
and  incorporated  as  an  additional  addenda,  making  the  total 
number  of  farms  described  400. 

By  the  State  census  of  1885  there  were  45,010  farms 
in  the  State,  representing  a  total  acreage  of  3, 898, 429 J  ; 
average  acreage,  86.61 ;  total  value  of  lands  and  build- 
ings, $185,188,925  ;  and  average  value  of  land  and  buildings, 
$4,112.83.  The  total  acreage  of  the  400  farms  advertised 
in  the  catalogue  is  44,268^;  average  acreage,  110.67  ;  total 
amount  asked  for  the  farms,  $659,975,  and  average  amount 
asked  for  the  farms  $1,649.94.  The  total  acreage  of  the 
108  farms  reported  sold  is  10,324,  or  an  average  acreage 
of  95.51.  The  108  farms  sold  for  a  total  of  $175,300,  or  an 
average  of  $1,623.15.  One  farm  sold  for  $250, 1  for  $300,  2  for 
$325  each,  3  for  $400  each,  2  for  $450  each,  4  for  $500  each, 
7  for  $2,000  each,  2  for  $2,200  each,  3  for  $2,500  each,  1  for 
$2,700,  1  for  $2,750,  5  for  $3,000  each,  2  for  $3,500  each, 
1  for  $3,600,  1  for  $4,100,  2  for  $4,500  each,  1  for  $4,600, 
1  for  $4,800,  2  for  $5,000  each,  1  for  $6,000,  while  the 
prices  of  the  remainder  ranged  from  $500  to  $1,800.  In 
size,  1  was  a  farm  of  4  acres,  1  of  6  acres,  1  of  7  acres,  1  of 
10  acres,  1  of  11  acres,  1  of  15  acres,  2  of  16  acres  each,  4 
of  200  acres  each,  1  of  220  acres,  2  of  225  acres  each,  1  of 
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230  acres,  1  of  250  acres,  1  of  263  acres,  2  of  280  acres   ' 
each,   while  the  remainder  ranged  from  18  to   175   acres. 
Fifty-two  were  100  acres  or  over. 

As  the  appropriation  of  $2,000  made  in  1891  expired  by 
limitation  Jan.  1,  1893,  a  further  appropriation  of  $1,000 
was  asked  of  the  Legislature  of  1893  for  the  continuation  of 
this  work  and  freely  granted;  $280.78  only  of  this  appro- 
priation has  as  yet  been  used.  The  only  expenses  incurred 
in  this  work  have  been  for  printing  and  postage,  and  the 
total  cost  of  the  8,500  copies  of  the  catalogue  (four  editions) 
has  been  $1,422.28. 

Two  thousand  copies  of  the  fourth  edition  were  issued 
Not.  5,  1893,  and  1,000  copies  remain  undistributed. 

It  is,  of  course,  difficult  to  determine  just  what  advantages 
will  result,  but  it  is  believed  quite  generally  that  this  effort 
to  secure  the  reoccupancy  of  our  abandoned  or  partially 
abandoned  farms  has  met  not  only  with  an  appreciative 
reception,  but  that  the  results  will  be  to  the  advantage  of 
the  State. 

Scales  of  Points. 

The  Board,  at  the  annual  meeting  of  1893,  voted  **That 
in  awarding  premiums,  especially  on  live  stock,  vegetables 
and  fruits,  there  shall  be  established  by  this  Board  a  scale  of 
points,  which  shall  be  adopted  by  all  the  societies,  so  that 
there  shall  be  a  uniform  standard  throughout  the  State ; '' 
also  **  That  in  the  judging  of  all  live  stock,  vegetables  and 
fruit  each  society  shall  employ  an  expert  or  experts."  The 
executive  committee  took  hold  of  the  matter  and  scales  of 
points  for  judging  vegetables  (illustrated  by  cuts  of  types), 
fruits,  horses,  sheep,  swine,  poultry  and  Aberdeen-Angus, 
Ayrshire,  Devon,  Dutch  Belted,  Guernsey,  Hereford, 
Holstein-Friesian,  Jersey  and  Shorthorn  cattle  were  pre- 
pared and  furnished  the  several  societies  for  use  at  their 
fairs  of  1893.  It  is  believed  that  Massachusetts  has  taken 
the  lead  in  this  matter  and  that  no  other  State  Board  of 
Agriculture  has  similar  requirements. 

A  lecture  on  **  Judging  animals  by  scale  of  points"  was 
delivered  by  Dr.  Geo.  M.  Twitchell  of  Augusta,  Me?,  at  the 
public  winter  meeting  of  the  Board   at  Great  Barrington. 
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It  was  followed  by  profitable  discussion,  a  horse  being 
brought  upon  the  platform  and  scored  by  the  doctor  in  the 
presence  of  the  audience.  The  lecture  and  discussion  fol- 
lowing will  be  found  printed  on  pages  90-114  of  this  volume. 
Dr.  Twitchell  has  also  presented  this  subject  to  several 
societies  at  institutes  this  winter  and  also  has  engagements 
for  the  future. 

Agricultural  Directory. 

A  directory  of  the  agricultural  organizations  of  the  Com- 
monwealth, with  ofBcers  for  1894,  has  been  prepared,  and 
will  be  found  printed  on  pages  399-413  of  this  volume. 


Library. 

The  library  in  the  office  has  increased  very  rapidly  the 
past  few  years  through  exchange  and  by  purchase.  The 
library  is  essentially  a  reference  library  and  is  of  great  use 
to  the  office.  The  secretary,  under  an  order  of  the  Board,  has 
appointed  his  first  clerk,  Mr.  F.  H.  Fowler,  librarian  and 
curator,  and  a  determined  effort  will  be  made  the  present 
year  to  thoroughly  overhaul,  classify  and  catalogue  the  many 
valuable  books  and  pamphlets  in  order  that  they  may  become 
readily  accessible  and  consequently  much  more  valuable  for 
reference. 

Analytical  and  Synoptical  Index. 

The  Legislature  of  1893  passed  a  resolve  authorizing  the 
secretary  of  the  Board  of  Agriculture  to  "  cause  to  be 
electrotyped,  printed  and  bound  for  distribution,  five  thou- 
sand copies  of  a  synoptical  and  analytical  index  to  the  fifty- 
two  annual  volumes  of  the  'Agriculture  of  Massachusetts.'  " 
In  accordance  with  this  resolve,  an  index  of  301  pages  was 
prepared  by  Mr.  F.  H.  Fowler,  first  clerk  in  the  office, 
after  months  of  close  and  continuous  application.  It  was 
prepared  for  the  convenience  of  officers  and  librarians  of 
agricultural  institutions  and  organizations,  and  particularly 
for  those  who  have  preserved  a  full  set  of  the  volumes 
indexed.  The  first  copies  of  the  index  were  received  fi'om 
the  printers  in  December,  1893. 
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Meetings  of  the  Board. 

The  public  winter  meeting  of  the  Board  for  lectures  and 
discussions  was  held  at  Great  Barrington,  Dec.  5,  6  and  7, 
1893.  The  attendance  was  unusually  large  and  the  meeting 
was  in  all  respects  a  good  one.  The  lectures  and  discussions 
will  be  found  printed  on  pages  28-194  of  this  volume.  A 
special  business  meeting  of  the  Board  was  held  at  Great 
Barrington  Dec.  5,  1893,  an  account  of  which  will  be  found 
printed  on  pages  11-19.  The  annual  meeting  of  the  Board 
for  the  ti'ansaction  of  business  was  held  at  the  office  of  the 
secretary,  Feb.  6,  7  and  8,  1894,  and  the  minutes  thereof, 
reports  adopted  and  essays  read  will  be  found  printed  on 
pages  339-395  of  this  volume. 

Organization  of  the  Board. 


j  At  the  annual  meeting  of  1894  the  Board  adopted  a  new 

set  of  by-laws,  regulations  and  recommendations,  and  resolved 

itself  into  eight  standing  committees.     Six  specialists  were 

'  also  elected.     The  full  text  of  the  by-laws,  etc.,  with  the 

I  statute  laws  governing  the  Board  of  Agriculture   and   the 

I  agricultural  societies,  will  be  found  printed  on  pages  421— 

\  455   of  this  volume.      The   roster   of  the   Board  and  its 

committees  for  1894  will  be  found  printed  on  pages  399— 

400  of  this  volume. 

Changes  in  the  Board. 

During  the  past  year  the  following  changes  have  taken 
place  in  the  personnel  of  the  Board :  His  Excellency  Wm. 
E.  Russell,  a  member  ex  officio  for  three  years,  ceased  to  be 
governor  and  consequently  a  member  of  the  Board  of  Agri- 
culture. Prof.  N.  S.  Shaler  of  the  Martha's  Vineyard 
Society,  after  five  years  of  service,  resigned  on  account  of 
press  of  other  public  duties.  Messrs.  J.  D.  W.  French  of 
the  Bay  State  Society,  Henry  S.  Russell  of  the  Massachusetts 
Society  for  Promoting  Agriculture  and  W.  W.  Rawson  of 
the  Middlesex  Society  retired  because  their  societies  had 
ceased  to  comply  with  the  conditions  for  representation  on 
the  Board  made  necessary  by  the  statutes, — Mr.  French 
after  one  year  of  service,  Mr.  Russell  after  two  years  of 
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service,  and  Mr.  Rawson  after  six  years  of  service.  The 
following  gentlemen  retired  from  the  Board  because  of  the 
expiration  of  their  term  of  service :  Elbridge  Cushman  of 
Lakeville,  an  appointee  of  the  governor,  after  three  years  of 
service ;  Chas.  A.  Mills  of  the  Berkshire  Society,  after  three 
years  of  service  ;  Dr.  Wm.  Holbrook  of  the  Eastern  Hamp- 
den Society,  after  six  years  of  service  ;  C.  F.  Fowler  of  the 
Hampden  Society,  aft«r  three  years  of  service  ;  E.  C.  Clapp 
of  the  Hampshire,  Franklin  and  Hampden  Society,  aft«r 
three  years  of  service  ;  A.  J.  Bucklin  of  the  Hoosac  Valley 
Society,  after  three  years  of  service ;  J.  H.  Rowley  of  the 
Housatonic  Society,  afl;er  six  years  of  service ;  L.  S. 
Richards  of  the  Marshfield  Society,  afl;er  three  years  of 
service  ;  and  Wm.  W.  Mcintosh  of  the  Nantucket  Society, 
after  one  year  of  service.  Death  claimed  no  members  dur- 
ing the  year. 

Cattle  Commissioners. 

The  annual  report  of  the  State  Board  of  Cattle  Commis- 
sioners, including  a  paper  on  «*  Tuberculosis  in  Cattle,"  by 
the  secretary,  Charles  P.  Lyman,  F.R.C.V.S.,  will  be  found 
printed  on  pages  195-235  of  this  volume. 

Farmers'  Congress. 

A  report  of  the  National  Farmers'  Congress  at  Savannah, 
Ga.,  Dec.  12-14,  1893,  by  Hon.  Daniel  Needham,  Delegate 
at  Large,  will  be  found  printed  on  pages  414-418  of  this 
volume. 
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Boston,  March  23,  1893. 

Voted  J  To  grant  the  requests  of  the  Housatonic  and  East- 
ern Hampden  Agricultural  Societies  to  be  excused  from  em- 
ploying experts  to  judge  live  stock,  fruits  and  vegetables  at 
their  fairs  in  the  year  1893,  on  the  ground  that  judges  had 
been  appointed  and  lists  of  premiums  and  names  of  judges 
had  been  printed  before  the  annual  meeting  of  the  Board. 

Voted  J  That  the  secretary  be  instructed  to  communicate 
with  Hon.  John  E.  Russell,  former  secretary  of  the  Board, 
requesting  his  portrait  to  be  hung  in  the  office  of  the  Board. 

Votedf  That  the  matter  of  a  scale  of  points  for  judging 
fruits  be  referred  to  Mr.  E.  W.  Wood,  with  instructions  to 
secure  the  assistance  of  two  experts  in  making  up  a  scale ; 
and  that  the  matter  of  a  scale  of  points  for  judging  vegeta- 
bles be  referred  to  Mr.  W.  W.  Rawson,  with  instructions 
to  secure  the  assistance  of  two  experts  in  making  up  a  scale, 
for  use  by  the  several  incorporated  agricultural  societies  in 
judging  and  awarding  premiums ;  and  that  Messrs.  Wood 
and  Rawson  report  the  result  of  their  work  to  the  executive 
committee  at  a  future  meeting. 

Votedf  That  the  secretary  be  instructed  to  prepare  a  state- 
ment of  the  cases  of  the  Massachusetts,  the  Bay  State,  and 
the  Middlesex  Societies,  and  request  the  Governor  or  the 
Secretary  of  the  Conunonwealth  to  ask  the  opinion  of  the 
Attorney-General  as  to  the  right  of  these  societies,  under 
the  law,  to  representation  on  the  Board  of  Agriculture.  The 
secretary  to  report  to  the  executive  committee  at  a  future 
meeting! 
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Vbtedf  That  Mr.  Francis  H.  Appleton  be  requested  to  pre- 
pare a  bill  embodying  his  ideas  of  the  changes  that  should 
be  made  in  the  law  regulating  the  distribution  of  the  State 
bounty  to  the  incorporated  societies. 

Voted^  That  the  secretary  correspond  with  the  secretaries 
of  the  several  societies  and  ascertain  w^hat  subjects  the  soci- 
eties would  like  to  have  discussed  by  the  speakers  in  the  cir- 
cuit of  institutes  for  1894 ;  also  the  speakers  desired  by  the 
several  societies. 


Boston,  June  8,  1893. 

Voted^  That  the  executive  committee  decline  to  grant  the 
petition  of  the  Barnstable  County  Agricultural  Society  to 
be  excused  from  employing  experts  as  judges  at  the  1893 
fair  of  the  society  on  account  of  expense  to  the  society.  The 
committee  believes  that  the  expense  incurred  need  not  be 
large,  as  the  rule  of  the  Board  does  not  forbid  the  employ- 
ment of  experts  within  the  limits  of  the  society. 

Mr.  Wood,  for  the  committee  to  whom  was  referred  the 
matter  of  a  scale  of  points  for  judging  fruits,  reported  a 
scale  of  points ;  which  was  adopted  by  the  committee. 

Voted,  That  the  secretary  make  a  list  of  men  suitable  to 
act  as  experts  in  the  diiferent  classes  in  which  the  Board  re- 
quires experts,  including  the  names  suggested  by  the  mem- 
bers of  the  Board,  with  such  additions  as  may  be  suggested 
by  the  members  of  the  executive  committee,  and  send  a  copy 
of  the  list,  when  completed,  to  the  secretaries  of  the  several 
societies. 


Boston,  June  15,  1893. 

Mr.  Rawson,  for  the  committee  on  scale  of  points  for  judg- 
ing vegetables,  reported  that  he  was  not  ready  to  submit  a 
copy  of  the  report. 

Voted y  That  the  committee  have  further  time,  and  that  it 
is  hereby  instructed  to  present  the  secretary  with  a  copy  of 
the  proposed  scale  of  points  for  vegetables,  with  illustrations 
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of  the  true  type  of  the  different  kinds,  and  that  the  secre- 
tary be  instructed  to  submit  the  same  to  the  members  of  the 
executive  committee  for  their  approval ;  which  was  done, 
and  the  scale  presented  was  adopted  by  the  committee. 

Voted  J  That  the  scale  of  points  recommended  by  the  asso- 
ciations of  breeders  of  the  different  breeds  of  thoroughbred 
cattle  be  adopted  by  the  committee,  and  that  the  scale  of 
points  for  Shorthorns  and  Herefords  reconmiended  by  the 
New  York  State  Agricultural  Society  in  1861  be  adopted 
for  those  breeds. 

Voted,  That  the  scale  of  points  for  judging  horses  used 
by  Dr.  Geo.  M.  Twitchell  of  Maine  be  adopted  by  the  com- 
mittee • 

Mr.  Rawson  presented  a  scale  of  points  for  judging  swine ; 
which  was  adopted  by  the  committee. 

The  secretary  presented  a  scale  of  points  for  judging 
sheep ;  which  was  adopted  by  the  committee. 

A  scale  of  points  for  judging  poultry  was  presented. 

Voted,  That  no  scale  of  points  be  established  by  the  Mas- 
sachusetts State  Board  of  Agriculture,  but  it  is  recom- 
mended that  poultry  premiums  be  awarded  in  accordance 
with  the  American  standard  of  perfection,  as  adopted  by  the 
American  Poultry  Association,  George  E.  Peer,  secretary, 
Kochester,  N.  Y.,  and  that  societies  not  having  access  to 
the  above-named  standard  may  use  the  scale  of  points  pre- 
sented to  the  committee. 

Voted,  That  the  secretary  be  instructed  to  notify  the  sec- 
retaries of  the  several  agricultural  societies  that  they  are 
excused  from  employing  experts  for  judges  in  all  classes  for 
which  a  scale  of  points  is  not  provided  by  the  executive 
committee. 

Voted,  That  the  chairman  be  instructed  to  report  to  the 
Board  on  the  matter  of  the  order  of  colors  to  be  used  in 
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designating  premiums  in  accordance  with  the  facts  that  ap- 
pear from  the  correspondence  with  other  State  boards  and 
societies. 


Boston,  June  27,  1893. 

The  executive  committee  this  day  excused  the  Union 
Agricultural  and  Horticultural  Society,  on  its  request,  from 
employing  experts  as  judges  in  the  several  classes  at  the 
fair  of  the  society  for  the  year  1893,  the  reason  for  the  ex- 
cuse being  that  the  society  had  appointed  the  judges  at  its 
annual  meeting  in  December  and  had  printed  a  list  of  such 
judges  in  the  society's  transactions  previous  to  the  annual 
meeting  of  the  Board  at  which  the  rule  requiring  the  em- 
ployment of  expert  judges  was  adopted. 


Boston,  Sept.  13,  18d3. 

The  executive  committee  this  day  excused  the  Middlesex 
North  Agricultural  Society  from  employing  experts  as  judges 
at  the  fair  of  the  society  for  the  year  1893,  for  the  same 
reason  that  the  Union  Agricultural  Society  was  excused  on 
June  27,  1893. 


Boston,  Oct.  5,  1893. 

The  executive  committee  this  day  appointed  the  secretary 
of  the  Board  of  Agriculture  delegate  of  the  Board  to  the 
agricultural  congresses  of  the  World's  Columbian  Exposi- 
tion at  Chicago  during  the  week  beginning  Oct.  16, 1893. 


Great  Babrington,  Dec.  6,  1893. 

Votedy  That  Mr.  William  Bancroft,  at  his  request,  be  ex- 
cused from  preparing  an  essay  on  "  Sheep  on  our  Western 
Hills"  for  the  next  annual  meeting  of  the  Board,  and  that 
he  prepare  an  essay,  instead,  upon  <'The  Pleasures  of 
Farming." 


Boston,  Dec.  15,  1893. 

Votedj  To  refer  the  reports  of  the  delegates  to  the  fairs 
of  the  agricultural  societies  to  the  secretary,  that  he  may 
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examine  them  and  prepare  an  abstract  containing  the  essen- 
tial points  to  be  presented  to  the  annual  meeting,  as  was 
done  last  year. 

Voted^  That  the  secretaries  of  societies  be  required  to  cer- 
tify to  the  holding  of  the  three  institutes  required  by  the 
Board  each  year  on  blanks  to  be  furnished  by  the  secretary. 

To  aid  in  carrying  out  the  spirit  of  former  requirements 
of  the  Board  in  relation  to  institutes,  the  executive  com- 
mittee instructed  the  secretary  to  print  in  pamphlet  form  the 
requirements  of  the  Board  relative  to  the  holding  of  insti- 
tutes, and  include  therewith  a  list  of  speakers  and  subjects 
available  for  institute  work,  and  send  copies  to  officers  of 
societies  and  institute  committees,  with  the  request  that  they 
select  subjects,  speakers  and  dates  for  the  three  institutes 
required  by  the  Board,  and  notify  the  secretary  of  the  Board 
as  early  as  possibl|^  that  he  may  have  sufficient  time  to  ar- 
range with  the  speakers  chosen. 
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AT  GREAT  BARRINGTON. 


O&EAT  Barrinoton,  Mabb.,  Dec.  5,  1893. 

The  Board  of  Agriculture  met  at  the  town  hall,  Great 
Barrington,  Tuesday,  Dec.  5,  1893,  at  9.50  o'clock  in  the 
forenoon,  in  confoimity  with  the  vote  of  adjournment  at  the 
last  annual  meeting,  with  the  exception  that  the  Board  met 
in  the  forenoon  instead  of  in  the  evening.  The  Board  was 
called  to  order  by  Hon.  James  S.  Grinnell,  who  presided. 

Present :  Messrs.  Appleton,  Bancroft,  Barton,  Bursley, 
Cook,  Cruickshanks,  Damon,  French,  Goodell,  Grinnell, 
Harwood,  Hartshorn,  Hersey,  Newhall,  Pratt,  Reed,  G.  C. 
Rowley,  J.  H.  Rowley,  Sargent,  Shaw,  Ward,  Warren, 
West  and  Wood. 

The  secretary  read  from  the  proceedings  of  the  last  annual 
meeting,  and  suggested  that  the  executive  committee  report 
upon  the  standing  of  the  Bay  State  Agricultui-al  Society  and 
other  societies. 

Mr.  Wood,  chairman  of  the  executive  committee,  read  the 
statement  of  facts  upon  which  the  opinion  of  the  Attorney- 
General  was  based,  and  also  the  opinion  itself. 

President  H.  H.  Goodell  moved  that  the  legislative  com- 
mittee be  instructed  to  petition  the  Legislature  for  such 
a  provision  of  law  as  will  enable  the  Massachusetts  So- 
ciety for  Promoting  Agriculture  to  be  represented  on  the 
Board. 

Mr.  Hersey  seconded  the  motion,  spoke  of  the  early 
work  of  the  Massachusetts  Society  in  the  formation  of  agri- 
cultural clubs  and  societies,  and  referred  particularly  to  the 
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formation  of  a  farmers'  club  in  Hingham  in  1814,  with  six- 
teen members,  that  continued  to  hold  meetings  until  1830, 
stating  that  the  records  of  this  club  and  a  copy  of  the  circu- 
lar sent  out  by  the  Massachusetts  Society  are  deposited  in 
the  library  of  the  Hingham  Society.  Mr.  Hersey  also 
spoke  of  the  present  work  of  the  society. 

Mr.  Grinnell  said  that,  judging  by  his  knowledge  of  the 
work  of  the  society,  no  agency  had  done  more  for  the  pro- 
motion of  agriculture. 

The  motion  of  President  Goodell  was  then  put  and  unan- 
imously carried. 

Mr.  Appleton,  one  of  the  trustees  of  the  society,  pre- 
sented the  thanks  of  the  society,  informally,  for  this  action 
and  expression  of  good  will. 

On  motion  of  Mr.  Hersey  — 

Voted^  That  the  opinion  of  the  Attorney-General  be  ac- 
cepted and  spread  upon  the  records,  and  also  that  a  copy  be 
sent  in  pamphlet  form  to  each  society  as  a  guide  for  future 
reference. 

The  secretary  made  personal  application  to  the  Governor 
to  obtain  the  opinion  of  the  Attorney-General,  which  he 
kindly  consented  to  do,  and  the  following  statement  of  facts 
was  furnished  by  the  secretary  for  the  use  of  the  Attorney- 
General  in  forming  an  opinion :  — 

Statement  of  Facts. 

At  the  annual  meeting  of  the  State  Board  of  Agriculture,  Feb. 
1,  1893,  it  was  — 

Votedj  That  the  executive  committee  be  instructed  to  investi- 
gate the  standing  of  the  Bay  State  Agricultural  Society  and  other 
societies,  and  report  at  the  next  public  winter  meeting ;  and  that 
the  committee  be  authorized  and  instructed  to  take  proper  means 
to  get  the  opinion  of  the  Attorney-General  in  the  matter. 

The  law  providing  who  shall  constitute  the  Board  of  Agricult- 
ure is  Public  Statutes,  chapter  20.  The  law  regulating  the  pay- 
ment of  bounty  to  agricultural  societies  is  Public  Statutes,  chap- 
ter 114. 

The  Massachusetts  Society  for  Promoting  Agriculture  has  had 
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a  representative  on  the  Board  of  Agricaltnre  ever  since  its  organ- 
ization in  1852.  The  society  received  State  bounty  continuously 
until  and  including  the  year  1860,  when  it  voluntarily  relinquished 
it,  on  the  ground  of  the  excessive  expenditures  caused  by  the  war 
of  the  rebellion.  The  society  has  not  received  State  bounty  since 
1860,  and  has  held  no  fairs  or  exhibitions  since  that  date.  The 
society  reported  its  transactions  to  the  Board  of  Agriculture  each 
year  until  and  including  1879,  and  reported  the  amount  of  its  per- 
manent fund  or  capital  stock  until  and  including  1882.  Since 
1882  no  returns  or  transactions  have  been  rendered  to  the  Board 
of  Agriculture.  In  the  year  1866  the  Legislature  (chapter  189, 
section  2,  Acts  of  1866)  provided  that  "Any  agricultural  society 
publishing  its  transactions  and  making  its  returns  to  the  secretary 
of  the  Board  of  Agriculture  as  provided  in  chapter  66,  section  5, 
of  the  General  Statutes,  should  be  entitled  to  a  delegate  to  said 
Board  under  the  provisions  of  chapter  16  of  the  General  Stat- 
utes." .  .  .  Said  section  2  of  chapter  189,  Acts  of  1866,  was  re- 
pealed by  chapter  128,  Acts  of  1869. 

The  Bay  State  Agricultural  Society  held  its  first  fair  in  1886. 
It  held  no  fair  in  1887,  and  first  made  return  to  the  State  Board 
of  Agriculture  for  the  year  1888,  stating  its  capital  stock  or  money 
invested  to  be  $2,177.16.  It  held  a  fair  that  year  at  Springfield. 
The  society  made  returns  for  the  year  1889  and  received  bounty 
to  the  amount  of  $400,  predicated  on  the  fair  of  1888.  It  held  a 
fair  in  1889  in  Boston.  The  society  made  returns  for  the  year 
1890.  It  held  no  fair  that  year,  but  received  bounty  to  the  amount 
of  $600,  predicated  on  the  fair  of  1889.  Made  returns  for  the 
year  1891,  but  held  no  fair  and  received  no  bounty.  The  society 
made  returns  for  the  year  1892,  but  held  no  fair  and  received  no 
bounty.  The  society  elected  a  delegate  to  the  Board  for  the  year 
1887,  and  has  been  represented  on  the  Board  since  that  year. 

The  Middlesex  Agricultural  ^Society  is  one  of  the  oldest  socie- 
ties and  was  among  those,  that  were  represented  at  the  organiza- 
tion of  the  Board  of  Agriculture,  having  the  requisite  capital  stock 
and  having  had  a  delegate  on  the  Board  ever  since.  It  has  held 
fairs  annually  and  received  bounty  until  1889,  when  it  held  no 
fair,  but  received  bounty  predicated  on  the  fair  of  1888.  It  held 
no  fair  in  1890  and  received  no  bounty.  In  the  year  1891  it  held 
a  fair,  but  received  no  bounty.  In  the  year  1892  it  held  no  fair, 
but  received  bounty  predicated  on  the  fair  of  1891.  The  Middle- 
sex Society  has  made  annual  returns  to  the  present  time. 

The  Bay  State  Agricultural  Society  was  incorporated  in  1886. 

This  society  had  originally  (1888)  invested  as  capital  stock,  $2,177  16 
This  society  had  in  January,  1893,  invested  as  capital  stock,  343  48 
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The  Middlesex  Agricultural  Society  was  incorporated  in  1803. 

This  society  had  originally  (1853)  invested  as  capital  stock,     (3,000  00 
This  society  had  in  January,  1893,  invested  as  capital  stock,  - 

The  Hampden  Agricultural  Society  was  incorporated  in  1844. 

This  society  had  originally  (1853)  invested  as  capital  stock,     (4,860  00 
This  society  had  in  January,  1893,  invested  as  capital  stock,  794  79 

The  Hampshire  Agricultural  Society  was  incorporated  in  1814. 

This  society  had  originally  (1853)  invested  as  capital  stock,     (3,255  26 
This  society  had  in  January,  1893,  invested  as  capital  stock,        2,650  00 

The  Hampshire,  Franklin  and  Hampden  Agricultural  Society 
was  incorporated  in  1818. 

This  society  had  originally  (1853)  invested  as  capital  stock,     (8,141  29 
This  society  had  in  January,  1893,  invested  as  capital  stock,        1,877  20 

The  Highland  Agricultural  Society  was  incorporated  in  1859. 

This  society  had  originally  (1853)  invested  as  capital  stock,      (2,262  00 
This  society  had  in  January,  1893,  invested  as  capital  stock,        1,100  00 

Letter  from  the  Governor  transmitting  the  Opinion  of  the 

Attorney-General. 

Boston,  Oct.  4,  1893. 

Hon.  Wm.  R.  Sessions, 

Secretary^  Board  of  Agriculture, 

Dear  Sir:  —  I  have  received  from  the  Attorney-General  his 
opinion  on  the  questions  recently  submitted  by  me  to  him  as  to  the 
status  of  certain  agricultural  societies  and  their  right  to  represen- 
tation on  the  Board  of  Agriculture.     I  enclose  a  copy  of  his 

opinion. 

Very  truly  yours, 

[Signed]  Wm.  E.  Russell. 

ff 
Opinion  of  the  Attorney-General. 

Sbpt.  — ,  1893. 
To  His  Excellency  the  Governor, 

I  have  to  reply  as  below  to  your  request  for  my  opinion  upon 
the  questions  raised  in  relation  to  the  rights  of  representation  of 
certain  agricultural  societies  in  the  Board  of  Agriculture.  The 
statutes  bearing  upon  the  subject  are  more  or  less  complicated  and 
confused,  and  are  difficult  of  construction,  but  upon  careful  con- 
sideration I  am  satisfied  that  the  conclusions  stated  below  embody 
the  only  practicable  and  intelligible  construction  which  can  be  put 
upon  them.  I  will  state  the  matter  somewhat  more  fully  than 
might  otherwise  be  necessary  in  order,  if  possible,  that  th''.  whole 
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case  may  be  fally  understood,  with  a  view  to  any  changes  in  the 
law  which  may  be  thought  necessary  or  desirable.  I  do  not  under- 
stand that  section  11  of  chapter  114  of  the  Public  Statutes  is  ma- 
terial in  the  case  of  either  of  these  societies  now  in  question,  and 
I  have  dealt  with  the  matter  only  in  view  of  such  provisions  as 
seem  to  be  applicable  to  them  upon  the  statement  of  facts  pre- 
sented by  you,  which  of  course  I  assume  to  be  correct  and  suffi- 
ciently full  for  the  purpose. 

By  sections  1  and  6  of  chapter  114  of  the  Public  Statutes  the 
right  of  any  society  to  receive  any  bounties  in  a  particular  year 
depends  upon  having  awarded  and  paid  the  same  amount  in  pre- 
miums and  complied  with  all  the  requirements  of  law  and  the  reg- 
ulations of  the  Board  during  the  preceding  year. 

The  right  of  any  society  to  representation  on  the  Board  in  a 
particular  year  depends  upon  its  title  to  receive  bounty  in  that 
year.  Section  2,  as  now  amended,  and  section  5  require  each 
society  to  make  the  proper  return,  on  or  before  the  10th  of  Jan- 
uary in  each  year,  of  the  facts  which  show  whether  it  is  or  is  not 
entitled  to  a  payment  of  bounty  in  the  following  October ;  and 
the  theory  of  the  law  undoubtedly  is  that  between  the  10th  of 
January,  when  these  returns  are  supposed  to  be  in,  and  the  first 
Wednesday  of  February,  when  new  members  take  their  seats  in 
the  Board,  the  title  to  representation  in  the  Board  shall  be  deter- 
mined, by  and  upon  the  returns. 

It  thus  appears  that  the  right  of  each  society  to  representation 
on  the  Board  must  be  determined  at  the  time  when  the  new  mem- 
bers take  their  seats,  on  the  first  Wednesday  of  February,  accord- 
ing to  what  the  society  has  done  or  omitted  to  do  during  the 
preceding  year,  as  shown  by  its  returns.  And  as  the  provision 
of  section  1,  that  no  society  shall  receive  any  larger  bounty  in  any 
year  than  it  has  awarded  and  paid  in  premiums  during  the  preced- 
ing year,  and  of  section  6,  that  a  society  which  neglects  in  any 
year  to  comply  with  the  requirements  of  law  or  regulations  of  the 
Board  shall  not  be  entitled  to  bounty,  are  expressed  in  prohibitory 
language,  I  think  they  must  be  construed  as  peremptory  conditions 
of  representation  in  the  Board,  failure  to  comply  with  any  of 
which  forfeits  the  right  of  representation. 

The  question  has  been  raised  whether  the  application  of  the 
bounty  or  its  equivalent,  for  the  general  purpose  of  the  encour- 
agement or  improvement  of  agriculture  or  manufactures,  under 
the  permission  of  section  7,  is  not  an  equivalent  for  the  earning 
of  a  bounty,  so  as  by  itself  to  entitle  a  society  to  representation. 
I  do  not  think  the  statute  can  be  so  construed.  The  provision 
that  no  society  shall  receive  a  larger  bounty  than  it  has  awarded 
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and  paid  in  premiums  during  the  preceding  year  was  a  special 
enactment  by  chapter  258  of  the  Acts  of  1870,  passed  while  sub- 
stantially all  the  other  provisions  of  the  law  were  and  had  been  in 
force  at  least  for  some  years ;  and  this  clearly  indicates  the  pur- 
pose of  the  Legislature  that  the  right  to  bounty  shall  depend  ab- 
solutely upon  the  award  and  payment  of  premiums  during  the 
preceding  year ;  and,  as  has  already  appeared,  the  right  of  repre- 
sentation in  the  Board  depends  upon  the  right  to  bounty.  The 
requirements  of  section  7,  to  apply  the  bounty  to  the  general  en- 
couragement or  improvement  of  agriculture  or  manufactures  if  it 
is  not  offered  in  premiums,  is  undoubtedly  binding  upon  every 
society ;  but  while  compliance  with  it  fulfils  the  obligation  of  that 
section,  it  does  not  necessarily  entitle  a  society  to  representation 
in  the  Board,  as  the  bounty  is  not  received,  and  therefore  cannot 
be  expended,  until  October,  while  the  right  of  the  society  to  rep- 
resentation in  that  year  depends  upon  its  having  offered  and  paid 
in  premiums  during  the  preceding  year  an  amount  equivalent  to 
the  bounty.  In  other  words,  under  section  7  a  society  may  apply 
a  bounty  either  in  premiums  or  to  the  general  encouragement  or 
improvement  of  agriculture  or  manufactures ;  but  the  latter  ap- 
plication of  it  would  not  entitle  the  society  to  representation  in 
the  Board  during  the  succeeding  year,  while  the  former  applica- 
tion of  it  would  if  the  other  requirements  were  fulfilled. 

The  question  is  raised  also  whether  the  requirement  of  section  1 
of  chapter  114,  of  an  invested  capital  of  $1,000,  is  satisfied  if 
a  society  has  ever  had  and  invested  a  capital  equivalent  to  that 
amount.  Section  1  provides  that  two  classes  of  societies  shall  be 
entitled  to  bounty  while  complying  with  the  other  requirements, 
namely,  societies  which  were  entitled  to  bounty  before  May,  1866, 
of  which  $1,000  capital  was  then  as  now  a  condition,  and  other 
societies  whose  grounds  are  not  within  twelve  mile&  of  any  others, 
which  have  raised  and  invested  the  same  capital.  As  by  section 
1  the  bounty  is  to  a  certain  extent  measured  by  the  capital,  and 
as  the  reasons  for  requiring  a  capital  seem  to  apply  alike  to  all 
societies,  it  appears  to  me  that  this  requirement  applies  to  all.  I 
think  the  reason  of  this  provision,  if  not  the  language,  can  be 
satisfied  only  by  an  actually  existing  investment  of  capital  of  that 
amount  at  the  time  when  the  question  of  the  right  of  the  society 
to  representation  arises,  and  that  a  previous  investment  of  such 
capital,  which  has  been  expended  or  lost,  does  not  fulfil  this  re- 
quirement, the  purpose  of  which  seems  clearly  to  be  to  require  an 
existing  and  invested  capital  of  at  least  $1,000  as  a  sort  of  guar- 
antee that  the  society  is  doing  or  is  prepared  to  do  some  actual 
work  in  the  cause  of  agriculture. 
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I  understand  also  that  the  qaestion  is  raised  whether  a  member 
taking  his  seat  in  the  Board  on  the  first  Wednesday  of  February, 
by  virtue  of  what  his  society  has  done  and  returned  during  the 
preceding  year,  is  entitled  to  ser\'e  during  the  full  term  of  three 
years,  or  whether  his  membership  may  be  terminated  during  that 
time  by  the  failure  of  his  society  to  continue  entitled  to  bounty ; 
and  that  I  am  desired  to  express  an  opinion  upon  this  question. 
Section  2  of  chapter  20  of  the  Public  Statutes  provides  that  per* 
sons  appointed  shall  hold  their  offices  for  three  years,  and  provides 
for  the  filling  of  vacancies  ^*  in  the  same  manner,"  namely,  by  the 
Governor  and  CouncU,  or  by  the  societies.  As  the  right  to  bounty 
in  any  year  depends  on  what  the  society  has  done  during  the  pre* 
ceding  year,  and  as  the  right  to  membership  in  any  year  depends 
upon  the  title  of  the  society  to  bounty  in  that  year,  and  as  the 
title  both  to  bounty  and  to  membership  accrues  year  by  year,  if  it 
accrues  at  all,  and  has  to  be  shown  by  the  returns  of  the  society 
on  or  before  the  10th  of  January  in  each  year,  I  am  of  the  opinion 
that  a  society  which  does  not  show  by  its  returns  on  or  before  Jan- 
uary 10  that  it  is  entitled  to  a  payment  of  bounty  in  the  following 
October  is  not  entitled  to  representation  in  the  Board  on  or  after 
the  first  Wednesday  of  February  following;  and  therefore  that 
the  membership  of  a  representative  of  a  society  which  does  not 
show  by  its  returns  on  or  before  the  10th  of  January  that  it  is 
entitled  to  a  payment  of  bounty  in  the  following  October  ceases 
on  the  first  Wednesday  of  February  following  the  making  of  or 
the  omission  to  make  the  return;  subject,  however,  to  be  rein- 
stated within  the  period  of  three  years,  if  the  society  within  that 
time  acquires  the  right  to  bounty  in  accordance  with  the  require- 
ments of  the  law  as  here  stated. 

Applying  these  conclusions  to  the  particular  cases  now  in  ques- 
tion, as  they  appear  by  the  statement  of  facts  furnished  me,  I  am 
of  the  opinion  that  the  Massachusetts  Society  for  Promoting  Agri- 
culture is  not  at  present  entitled  to  representation  in  the  Board, 
as  it  did  not  offer  or  pay  any  premiums  last  year,  nor  make  any 
returns  as  required  by  law ;  that  the  Bay  State  Agricultural  Soci- 
ety and  the  Middlesex  Agricultural  Society  are  not  at  present 
entitled  to  representation,  as  they  awarded  and  paid  no  premiums 
last  year,  and  therefore  did  not  become  entitled  to  receive 
any  bounty  this  year,  and  as  their  returns  do  not  show  the 
requisite  capital.  As  to  the  Hampden  Society,  its  return  fails  to 
show  the  requisite  capital.  The  returns  of  the  Hampshire, 
the  Hampshire,  Franklin  and  Hampden  and  the  Highland  Society 
show  the  necessary  capital. 
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This  disposes  of  all  the  qaestions  raised  in  any  case  on  the 
statement  of  facts  before  me. 

Very  respectfully,  your  obedient  servant, 

A.   E.   PlLLSBURT, 

AUomey-  (General. 

The  secretary  called  attention  to  the  appointment  of  a 
special  committee  at  the  last  annual  meeting  to  codify  the 
rules  and  regulations  of  the  Board  and  all  existing  by-laws, 
etc.,  and  read  a  letter  bearing  upon  the  report  of  the  com- 
mittee, from  the  chairman,  Mr.  Bowker,  who  was  detained 
from  the  meeting  by  sickness. 

Mr.  French  of  the  special  committee  presented  the  report 
of  the  committee,  in  print. 

Mr.  Shaw  moved  that  the  report  of  the  committee  be 
accepted  and  that  each  article  be  taken  up  and  considered ; 
which  motion  was  carried. 

After  the  report  of  the  committee  had  been  duly  con- 
sidered and  various  portions  of  it  had  been  approved,  it  was, 
on  the  motion  of  Mr.  Goodell  — 

Votedy  That  the  report  be  referred  back  to  the  committee, 
and  that  the  secretary  and  Messrs.  Wood  and  Varnum  be 
added  to  the  committee,  with  instructions  to  report  at  the 
next  annual  meeting. 

The  Chairman  spoke  of  the  loss  of  Mr.  Yerrinton  and  of 
his  valuable  work  as  stenographer  of  the  Board,  and  said 
that  it  seemed  to  him  proper  that  the  Board  should  recognize 
his  decease,  and  he  therefore  oflTered  the  following  reso- 
lutions :  — 

Resolved^  That  in  the  death  of  Mr.  J.  M.  W.  Yerrinton,  the 
official  stenographer  of  the  Board,  who  has  from  the  first  and 
during  the  last  thirty  years  reported  the  proceedings  of  the  Board 
at  the  annual  public  winter  meeting  with  great  skill  and  singular 
exactness,  the  community  has  lost  a  most  valuable  citizen  and  the 
Board  of  Agriculture  a  faithful  servant  and  genial  friend,  and  that 
his  careful,  painstaking  work  has  endeared  him  to  every  member 
of  this  Board. 

Resolved^  That  this  resolution  be  spread  upon  the  records  of  the 
Board  and  that  a  copy  be  sent  by  the  secretary  to  the  family  of 
Mr.  Yerrinton. 


No.  4.]       SPECIAL  MEETING  OF  BOARD.  19 

Mr.  Francis  H.  Appleton  stated  that  he  attended  the 
funeral  as  a  mem1)er  of  the  Board  of  Agriculture. 

The  secretary  spoke  of  the  accuracy  and  carefulness  of 
Mr.  Yerrinton;  and  the  resolutions  were  unanimously 
adopted. 

Voted^  To  adjourn  until  after  the  afternoon  discussion. 

The  Board  met  after  the  afternoon  discussion,  as  per 
adjournment,  and  the  secretary  called  attention  to  the  time 
for  the  adjourned  meeting,  Tuesday  evening,  Dec.  5,  1893, 
sis  voted  at  the  annual  meeting,  and  at  his  suggestion  the 
Board  voted  to  ratify  the  proceedings  of  the  forenoon 
meeting. 

The  meeting  was  then  formally  adjourned. 
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GREAT   BARRINGTON". 


Decembeb  5,  6  AXD  7,  1893. 


PUBLIC  WINTER  MEETING  OF  THE  BOARD, 

AT  GREAT  BARRENGTON. 


The  annual  public  winter  meeting  of  the  Board  was  held 
in  the  town  hall  of  Great  Barrington,  beginning  on  Tues- 
day, December  5,  and  continuing  through  the  two  following 
days.  There  was  a  large  attendance,  and  the  general  feeling 
was  that  the  interest  of  the  meeting  had  been  greater  than 
usual. 

The  forenoon  was  devoted  to  a  business  meeting  of  the 
Board.  In  the  afternoon,  at  half-past  2  o'clock,  Mr.  H.  A. 
Barton,  Jr.,  of  Dalton,  called  the  meeting  to  order  and 
invited  the  Rev.  !•  S.  Hartley,  D.D.,  of  Great  Barrington, 
to  offer  prayer. 

Mr.  Barton.  A  welcome  will  now  be  extended  to  the 
members  of  the  State  Board  and  to  the  farmers  of  the  State 
by  Hon.  J.  H.  Rowley,  delegate  from  the  Housatonic  Agri- 
cultural Society. 

ADDRESS  OF  WELCOME. 

BT  HON.  J.  H.  ROWUBT,  XOBXMOXT. 

Gfenilemen  of  the  State  Board  of  Agriculture :  We  have 
met  in  this  place  in  response  to  an  invitation  from  the 
Housatonic  Agricultural  Society.  Associated  with  the 
Board  and  the  Housatonic  Society,  it  is  my  privilege,  as  well 
as  pleasure,  to  extend  to  you  a  cordial  welcome  to  Southern 
Berkshire. 

Nine  years  have  come  and  gone  since  the  State  Board  of 
Agriculture  met  in  this  room.  As  it  was  the  first  meeting 
ever  held  in  this  locality,  its  object  and  purpose  being 
imperfectly  understood,  the  meeting  was  not  as  well  at- 
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tended  by  the  &rmers  of  the  Housatonic  Valley  as  it  should 
have  been.  The  meeting,  however,  was  productive  of  much 
good.  The  seed  then  sown  did  not  fall  upon  barren  soil. 
It  took  root,  germinated  and  grew,  the  fruit  of  which  was 
the  awakening  of  a  deeper  interest  among  the  fieirmers, 
causing  them  to  think,  study  and  act,  by  way  of  experi- 
menting in  growing  crops,  stock,  etc.,  stimulating  the 
Housatonic  Society  to  greater  activity.  A  new  impetus  was 
given  to  agriculture  which  gradually  worked  a  departure 
from  the  old,  rutty,  slipshod  way  of  farming,  and  resulted 
in  a  more  scientific,  systematic  and  better  mode. 

The  ancient  preacher,  when  he  had  come  before  a  distant 
congi-egation,  asked,  **  For  what  intent  hath  ye  sent  for 
me?*'  So  the  pertinent  inquiry  might  be  made  by  the 
Board,  **  Why  have  you  requested  this  meeting  to  be  held 
in  Great  Barrington  ?  ** 

Here  I  may  be  allowed  to  say  a  few  words  in  explanation 
of  the  object  and  purpose  of  what  is  termed  the  public  win- 
ter meeting  of  the  Board.  The  Massachusetts  Legislature 
annually  makes  an  appropriation  of  money  to  be  expended 
by  or  under  the  direction  of  the  State  Board  of  Agriculture, 
for  disseminating  useful  information  in  agriculture,  by  means 
of  lectures  or  otherwise.  To  that  end  these  meetings  are 
held  in  the  country,  among  the  people,  more  in  touch  with 
the  farmers,  in  the  month  of  December,  annually,  and  are 
open  for  all  to  attend  and  participate  in  the  discussions 
which  follow  the  lectures.  When  sufficient  accommodations 
are  afforded,  practice  and  theory  are  combined,  as,  in  the 
present  butter  exhibit,  and  the  illustrating  the  utility  of  the 
scale  of  points  in  judging  animals.  They  are  termed  public 
winter  meetings  of  the  Board  to  distinguish  them  from  the 
annual  business  meeting,  held  in  the  month  of  February, 
at  the  office  of  the  secretary,  in  Boston. 

Gentlemen  of  the  Housatonic  Society,  this  meeting  is  your 
meeting.  It  is  for  you.  It  is  for  you  to  avail  yourselves 
of  this  opportunity  of  attending  and  participating  in  the  dis- 
cussions which  follow  the  lectures,  submitting  questions, 
aiding  and  assisting  in  making  it  a  success.  What  it  is  in- 
tended to  be  is,, a  meeting  of  the  farmers,  for  the  farmers, 
and  by  the  farmers.     I  need  not  detain  you  with  any  lengthy 
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remarks  about  the  Board.  It  is  sufficiently  known  every- 
where. It  stands  upon  its  record.  Our  acquaintance  dates 
back  to  its  organization,  a  period  when  book  farming,  as  it 
was  called,  and  pedigree  stock  were  at  a  heavy  discount  with 
the  average  farmers  of  Massachusetts.  By  persevering  efforts 
the  clouds  of  ignorance  have  been  driven  away,  the  fogs  of 
prejudice  pierced,  letting  in  the  light  of  scienc^  and  the  re- 
ports of  Massachusetts  agriculture,  which  were  ridiculed  as  the 
vaporings  of  cranks  and  visionary  theorists,  are  sought  after, 
read,  studied,  accepted  and  adopted  as  standard  agricult- 
ural authorities,  at  home  and  abroad.  Of  the  Housatonic 
Agricultural  Society,  the  visiting  delegate  of  the  Board,  who 
has  travelled  quite  extensively,  a  close  observer,  free  to  criti- 
cise when  he  considered  necessary,  and  as  free  to  commend 
when  he  saw  merit,  said  at  the  annual  cattle  show  and  fiiir  in 
1892,  •<  This  society  represents  more  agriculture  than  any 
county  society  in  the  State."  Of  the  cattle,  he  said,  **  I 
have  seen  here  as  good  cattle  as  I  have  seen  in  Massachu- 
setts ;  as  good  as  I  saw  the  other  side  of  the  ocean.*'  Ac- 
cepting his  judgment,  I  need  not  say  more. 

I  welcome  you  to  Great  Barrington,  a  historic  town,  pos- 
sessing many  attractions,  which  need  only  to  be  seen  to  be 
appreciated' — to  this  beautiful  village,  henuned  in  partly  by 
the  adjacent  hills,  and  being  what  nature  designed  as  the 
business  centre  of  Southern  Berkshire.  The  national  and 
savings  banks,  the  district  and  probate  and  insolvency  courts, 
and  the  office  of  the  register  of  deeds  are  all  located  here. 
It  has  a  board  of  trade,  composed  of  active  business  men, 
ever  on  the  alert,  looking  to  the  business  interests  and  the 
prosperity  of  the  village. 

Since  the  former  meeting  of  the  Board  here,  many  and 
great  improvements  have  been  made,  of  which  it  would 
occupy  too  much  time  to  specify  all.  Several  cotton  and 
woollen  mills  have  been  built,  old  ones  enlarged,  and  new 
ones  in  process  of  building,  along  the  Housatonic  River. 
Kellogg  Terrace  has  been  erected,  at  a  cost  of  upward  of 
one  million  dollars.  During  the  year  past,  several  new 
business  blocks  on  Main  Street  have  been  built,  and  better, 
more  convenient  postal  accommodations  have  been  furnished 
by  the  United  States  Government,  and  the  large,  commo- 
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dlous  Berkshire  Inn,  furnished  with  all  the  modern  improve- 
ments and  fixtures  necessary  to  make  a  first-class  hotel,  built, 
while  churches  and  schools  equal  to  any  in  the  State,  a  large 
free  town  library,  healthy  atmosphere,  good  sanitary  regu- 
lations, excellent  roads,  magnificent  views,  beautiful  scen- 
ery, and  pure  water,  are  among  the  attractions  which  have 
contributed  to  make  Great  Barrington  so  popular  a  resort 
for  summer  visitors,  vieing  with  Stockbridge,  Lenox  and 
other  towns  in  Berkshire  County. 

On  the  westerly  side  of  this  village  there  flows  a  stream 
of  clear,  pure  water,  made  from  the  numerous  springs  along 
the  easterly  slope  of  the  slaty  hills  which  separate  Massa- 
chusetts from  the  State  of  New  York.  The  waters  from  these 
springs  inin  easterly  and  southeasterly,  coming  together, 
and  forming  what  is  popularly  called  the  Green  River  — 
by  the  Indians,  White  River  —  mentioned  in  an  Indian  deed 
recorded  in  the  registry  of  deeds  in  Springfield,  describing 
a  piece  of  land  **  near  where  the  White  River  empties  into 
the  Husutunnuck."  Chemical  analysis  shows  this  water  to 
be  free  from  any  deadly  poisonous  substances  —  perfectly 
pure.  It  was  on  this  account  that  a  sample  was  requested 
and  sent  to  Chicago  for  the  World's  Columbian  Exposition. 
Although  much  lower  than  the  village,  by  the  use  of  steam 
power  it  is  brought  into  and  made  to  supply  the  wants  of 
every  part  of  the  village,  and  whoever  partakes  of  it  as  it 
is  taken  from  the  river  has  the  satisfaction  of  knowing  that 
he  is  drinking  pure  water. 

I  welcome  you  in  behalf  of  those  engaged  in  the  oldest, 
noblest  and  highest  calling  of  man,  in  behalf  of  the  farmers 
of  Southern  Berkshire. 

Mr.  Barton.  It  is  fitting  that  a  few  words  in  response  be 
tendered  by  the  Board  for  the  cordial  welcome  we  have  re- 
ceived. The  secretary  of  our  Board,  the  Hon.  William  R. 
Sessions,  will  now  speak  to  us. 

Mr.  Sessions.  Mr.  Chairman  and  friends  from  Southern 
Berkshire  :  I  am  happy  to  respond  for  the  Board.  We  have 
come  here,  not  to  show  ourselves,  not  to  get  honor  for  our- 
selves, but  to  discharge,  as  far  as  we  may  be  able,  the  duty 
we  owe  the  agriculture  of  Massachusetts.  It  is  the  custom 
of  our  Board,  as  the  gentleman  who  has  welcomed  us  has 
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told  yoa,  to  hold  one  meeting  each  winter  in  some  locality 
for  the  discussion  of  agricultural  subjects  and  the  spread  of 
agricultural  knowledge.  Once  before,  nine  years  ago,  we 
met  with  you.  Again,  in  response  to  the  invitation  of  your 
people,  we  have  come,  as  I  said  before,  not  to  show  ourselves 
or  to  glorify  ourselves,  but,  as  far  as  in  us  lies,  to  benefit  the 
agriculture  of  Massachusetts,  particularly  of  this  valley. 
We  thank  you  for  the  welcome.  We  anticipate  afe  interesting 
and  profitable  meeting,  one  that  we  hope  you  will  long  re- 
member in  connection  with  the  one  held  here  in  1884. 

You  have  come  to  hear  agricultural  subjects  discussed,  and 
it  is  not  fitting  that  I  should  take  your  time  by  any  further 
remarks.  This  evening  I  hope  that  we  shall  have  a  social 
gathering,  with  speech,  story  and  compliments.  Until  then 
we  will  give  the  time  to  business. 

Mr.  Barton.  It  becomes  my  duty  now  to  turn  over  this 
meeting  to  Judge  Rowley,  who  will  be  the  presiding  officer 
for  this  afternoon. 

The  Chairman.  Everybody  is  interested  in  the  growing 
of  food,  whictk  sustains  life,  and  consequently  they  will  be 
interested  in  the  lecture  of  the  afternoon.  The  title  of  the 
lecture  is  **  Eaising  Crops  with  Commercial  Fertilizers,"  and 
I  have  the  pleasure  of  introducing  to  you  Mr.  S.  I.  Parker 
of  Dalton. 

Mr.  S.  I.  Parker.  Mr.  President  and  members  of  the 
State  Board  of  Agriculture,  ladies  and  gentlemen :  I  was 
exceedingly  gratified  to  learn  that  at  the  late  meeting  of  the 
committee  of  arrangements  it  was  decided  that  the  subject  of 
raising  crops  with  commercial  fertilizers  should  be  presented 
and  discussed  at  this  meeting,  but  was  surprised  to  learn 
afterwards  that  the  honor  of  presenting  so  important  a  mat- 
ter fell  upon  myself. 
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RAISING  CROPS  WITH  COMMERCIAL  FERTILIZERS. 


BY  8.  I.  PARKER,  DALTON. 


There  is  no  sabject  or  matter  that  presents  such  unrelent^ 
ing  obstacles  to  the  financial  saccess  of  the  New  England 
farmer  as  the  matter  of  fertilizer.  He  may  change  the  pro- 
ductions of  his  &rm,  the  keeping  of  one  class  of  stock  to 
the  exclusion  of  all  others,  or  discard  stock  altogether ;  still 
for  three  hundred  and  sixty-five  days  of  the  year  the  subject 
confronts  him.  True  we  have  the  best  markets  in  the  world, 
and  for  the  most  part  deal  direct  with  the  consumer,  thereby 
avoiding  the  services  of  the  commission  man ;  but  still  we 
cannot  escape  the  terrible  burden  that  rests  upon  us,  adding 
to  the  expense  account  to  such  an  extent  that  sometimes  we 
are  forced  to  admit  in  balancing  up  our  accounts  of  the  dif- 
ferent crops  that  the  results  have  not  proved  a  success  finan- 
cially. 

The  question  often  arises.  How  can  we  procure  a  material 
at  a  low  cost,  that  is  lasting,  effectual,  that  will  supply  the 
wants  of  every  plant  and  bring  it  to  perfect  maturity,  thus 
leaving  us  a  profit,  without  this  continual  warfare  against 
having  the  balance  on  the  wrong  side  of  the  ledger? 

We  have,  in  a  measure,  to  compete  with  the  fertile  soila 
of  the  West ;  but,  as  a  panacea  for  some  of  our  wails  and 
complaints,  writers  and  lecturers  tell  us  that  those  Western 
soils  are  fast  losing  their  fertility ;  still,  they  continue  to  feed 
their  fast-increasing  population  and  stock,  and  send  a  large 
amount  for  consumption  here  and  to  ship  to  foreign  coun- 
tries. 

Statistics  go  to  prove  that,  in  spite  of  all  that  may  be  told 
to  the  contrary,  debarring  droughts  and  wet  seasons,  with 
which  we  all  have  to  contend,  tliey  hold  their  own  equally 
well  with  the  New  England  States. 
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As  a  whole,  there  is  but  little  commercial  fertilizer  used  by 
the  Western  &rmer,  even  in  some  localities  no  farther  west 
than  the  State  of  Ohio.     He  considers  his  stable  manure  a 
burden  to  him.     As  we  all  know,  he  must  practice  some 
methods,  must  have  some  way  to  keep  up  the  fertility  of 
his    soil.      The  question    naturally  arises,   what    are    his 
methods,  what  does  he  consider  cheaper  to  secure  and  utilize 
than  commercial  or  stable  manures?     The  answer  is,  the 
system  of  green  manuring,  with  clover  the  predominating 
ingredient.     Then  the  question  comes  to  us,  why  cannot  we 
practice  this  same  method?    My  answer  is,  the  climate,  soil, 
and  perhaps  ignorance  bring  about  a  condition  of  things  that 
make  it  almost  wholly  impossible  for  us  to  depend  upon 
anything  but  commercial  or  stable  manure ;  consequently  we 
are  compelled  by  force  of  circumstances  to  choose  between 
the  two,  or  use  both  in  combijnation.      This  latter,  in  my 
opinion,  is  the  most  unsatisfactory  test  that  commercial  fertil- 
izer has  to  undergo,  both  to  the  farmer  and  the  dealer  or  manu- 
facturer, for  the  average  farmer  expects  too  much  from  his 
stable  manure,  and  considers  he  receives  too  little  from  his 
•expenditure  for  commercial  fertilizer. 

The  use  of  stable  manure  alone  gives  poor  returns  for  the 
€ost  and  labor  required  in  producing  and  placing  in  position 
to  be  utilized,  owing  to  our  short  seasons,  and  to  the  small 
amount  of  soluble  matter  which  each  year  becomes  available 
as  plant  food,  even  from  a  large  amount  of  manure  neces- 
sary to  give  life-force  and  bring  to  perfect  maturity  a  crop, 
guaranteeing  a  satisfactory  result  financially.  Thus  we  see 
many  a  farmer  laboring  day  after  day,  from  early  mom 
till  late  in  the  evening,  to  raise  a  crop  to  feed  his  stock  to 
make  manure  to  raise  more  crops  to  feed  more  stock  to  make 
more  manure.  I  will  leave  it  to  you  to  decide  what  more 
he  gets  out  of  his  year's  labor.  In  my  opinion,  it  is  not 
policy  or  profitable  to  haul  the  average  manure  a  distance  of 
two  miles,  even  if  it  was  presented  to  you,  as  compared 
with  the  present  price  and  quality  of  commercial  fertilizers 
that  are  to  be  obtained  in  the  New  England  States,  except 
in  some  local  places  and  for  some  special  crops,  as  those 
places  devoted  to  market  gardening. 
The  principal  question  of  the  times  is,  Can  a  person  own- 
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ing  tillage  land  discard  all  stock,  exclude  all  stable  manure, 
employ  all  labor  used  upon  it,  live  upon  or  remote  from  it, 
and  raise  crops  and  market  the  same,  insuring  a  good  per 
cent  on  the  capital  invested,  solely  with  the  use  of  commer- 
cial manures  as  a  fertilizer? 

In  the  year  1884  I  purchased  my  present  farm,  situated 
in  the  town  of  Dalton,  and  about  3^  miles  east  from  the  park 
in  Pittsfield,  consisting  of  150  acres,  divided  as  follows : 
40  acres  of  tillage  land,  balance  pasture  and  woodland. 
Capacity  of  fiBirm,  12  cows  and  2  horses.  I  stocked  it  with 
cows;  made  butter  which  was  delivered  to  customera  in 
Pittsfield,  at  from  25  to  30  cents  per  pound.  April  1, 1885,. 
took  inventory;  balanced  up  my  books;  paid  my  debts j 
found  my  bank  account  consisted  of  a  fair  amount  of  stable 
manure.  I  thought  this  rather  unsatisfactory,  but  took  fresh 
coumge  and  went  to  work ;  changed  to  selling  milk.  Com- 
menced using  commercial  fertilizer  in  small  quantities ;  was 
a  little  afraid  of  it,  and  thought  it  was  too  expensive.  I  in- 
creased my  stock  some ;  was  very  particular  about  family 
having  much  spending  money.  Saved  everything  that  would 
make  manure ;  drew  absorbents  a  distance  of  one  mile. 
Worked  a  little  harder.  April  1,  1886,  took  inventory; 
found  stock  and  productions  of  farm  increasing  slowly* 
Balanced  up  my  books ;  found  I  could  not  pay  my  debts 
from  the  income  from  the  farm,  but  imagined  I  could  see 
where  it  was  all  coming  back  with  good  interest,  as  I  had  a 
large  amount  of  good  stable  manure,  so  I  started  in  with 
a  determination  to  win.  Followed  about  the  same  methods^ 
as  in  1886,  still  using  small  quantities  of  commercial  fertil- 
izer, with  my  stable  manure ;  but  could  not  see  much  good 
from  it.  April  1,  1887,  took  inventory;  found  everything 
slowly  though  steadily  increasing;  also  my  debt.  I  was 
rather  discouraged,  but  my  friends  cheered  me  up ;  thought 
I  was  fortunate,  as  I  had  a  large  amount  of  very  valuable  ma- 
nure. This  year  used  commercial  fertilizer  freely;  top- 
dressed  grass  land  with  it ;  mixed  a  liberal  amount  of  salt  with 
some  and  sowed  upon  grass  land  that  was  so  badly  infested 
with  grubs  that  one  could  kick  up  the  turf  with  the  foot.  The 
result  was  a  good  crop  of  timothy  and  clover  mixed.  Tried 
it  side  by  side  with  stable  manure  on  grass  land,  spread  in 
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the  fall  of  1886 ;  the  result  was  in  fftvor  of  the  commercial 
fertilizer  every  time.  Things  began  to  brighten.  Barn  full 
of  hay ;  other  crops  good.  Wintered  29  head  of  cattle  and 
6  horses.  At  this  time  I  received  a  call  to  take  charge  of  a 
wealthy  gentleman's  farm ;  sold  off  all  of  my  stock ;  closed 
out  everything  before  the  1st  of  May,  1888.  This  year  put 
everything  into  grass ;  spread  all  manure  on  hand.  Rented 
house,  pasture  and  10  acres  of  tillage  land.  Cut  a  good 
crop  of  hay,  which  I  sold.  This  was  the  commencement  of 
what  is  generally  considered  a  system  of  exhaustion.  In. 
1889  purchased  3  tons  of  fertilizer ;  we  also  had  1  ton  of 
cotton-seed  meal  on  hand.  We  spread  these  on  22  acres- 
of  grass  land.  Harvested  a  crop  of  hay  estimated  at  2| 
tons  per  acre.  In  1890  no  fertilizer  of  any  kind  was  bought 
or  used.  The  result  was  the  harvesting  of  a  crop  estimated 
at  2  tons  per  acre.  At  this  time  I  realized  that  it  would  be 
some  time  before  we  would  again  return  to  the  farm  to  live, 
and  must  adopt  some  system  of  managing,  also  in  keeping 
accounts,  as  we  had  been  letting  things  run  rather  loose  and 
careless.  Made  some  poor  sales  of  hay,  etc.  In  1891  pur- 
chased 5  tons  of  commercial  fertilizer ;  spread  the  same  with 
a  Shaker  sower  on  22  acres  of  grass  land.  The  result  was 
surprising.  We  sold  some  in  the  field,  estimating  the  amount 
of  production  at  2\  tons  per  acre,  and  sold  upon  that  basi» 
for  valuation.  The  most  remarkable  result  of  this  test  waa 
upon  a  piece  of  grass  land  of  about  one  acre  that  had  formerly 
been  used  for  an  orchard.  The  trees  were  dead  and  gone 
long  ago.  No  one  living  could  tell  me  when  it  had  been 
cultivated  or  had  any  manure  put  upon  it.  In  1884  har- 
vested 16  tumbles  of  what  we  term  June  grass ;  in  the  fall 
of  1884  top-dressed  with  stable  manure,  using  a  Kemp 
spreader.  In  1885  harvested  about  one-half  ton  of  daisies 
and  June  grass  mixed.  Fall  of  1885,  top-dressed  as  before ; 
harvested  in  1886  about  one-half  ton  of  hay,  with  a  little 
improvement  in  quality.  I  gave  up  in  despair;  concluded 
I  would  waste  no  more  manure,  but  would  wait  for  a  favor- 
able time  to  plough  and  re-seed.  In  the  spring  of  1891 
resolved  to  try  commercial  fertilizer  just  once ;  gave  it  & 
liberal  dressing.  The  first  time  I  saw  it  afterward  I  saw  the 
largest  and  finest-looking  crop  of  buttercups  I  ever  beheld.. 
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These  speedily  gave  way  to  other  grasses,  and  we  cut  a  mix- 
ture of  clover,  timothy  and  red  top,  an  estimated  amount  of 
2^  tons  per  acre.  Since  that  time  it  has  produced  equally 
as  much  as  the  other  land  on  which  we  use  commercial  fer- 
tilizer. 

The  expenses  and  receipts  of  1891  were :  — 

To  fertilizer  and  applying, $195  00 

To  harvesting 145  00 

To  taxes, 45  00 

$885  00 

By  grass  in  field, $105  00 

By  hay  sold, 412  00 

By  rent  of  house  and  land, 97  00 

614  00 

By  balance, $229  00 

In  1892,  not  being  satisfied  with  letting  well  enough  alone, 
we  determined  to  try  one  more  experiment,  io  test  the  last- 
ing qualities  of  the  fertilizers,  so  we  did  not  buy  or  use 
fertilizer  of  any  kind  this  year.  Harvested  an  estimated 
amount  of  2  tons  per  acre.  It  did  not  seem  to  have  the 
body  or  weight  it  had  in  years  when  we  used  fertilizer, 
so  we  were  forced  to  admit  that  the  experiment  was  a  mis- 
take financially. 

1892.    Cost  of  harvesting,        .....    $120  00 

Taxes, 82  00 

$152  00 

By  grass  in  field, $40  00 

By  hay  sold, 432  00 

By  rent  of  house  and  land, 90  00 

562  00 

By  balance, $410  00 

In  1893  purchased  5  tons  of  fertilizer,  and  spread  the 
same  with  an  Acme  fertilizer  distributor.  The  result  was 
most  satisfactory ;  we  sold  in  the  field  $68  worth  of  stjinding 
grass ;  harvested  45  tons  of  good  quality  hay,  an  estimation 
based  upon  weight  of  hay  already  sold  from  space  as  com- 
pared with  weight  of  hay  sold  from  same  space  in  years 
past. 
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Owing  to  the  wet  spring,  we  were  delayed  in  sowing  the 
fertilizer,  thus  losing  some  of  its  benefits  this  season.  The 
result  of  the  labors  of  1893  was  as  follows :  — 


To  fertilizer  and  applying, $195  00 

To  harvesting, 181  00 

To  Acme  sower,        .......        48  00 

To  taxes, 60  00 

$424  00 

By  hay  sold  and  estimated  to  be  sold,      .  .    $675  00 

By  grass  sold  in  field, 68  00 

By  rent  of  house  and  land, 90  00 

833  00 

By  balance, $409  00 

Total  for  the  three  years,  conunencing  after  a  lapse  of  two 
years  from  the  time  of  any  application  of  stable  manure  or 
the  use  of  plough  or  re-seeding :  — 

To  total  cost  of  fertilizer, $390  00 

To  harvesting,  taxes,  etc., 571  00 

$961  00 

By  receipts  for  three  years, 2,009  00 

By  balance, $1,048  00 

In  the  position  to  which  I  had  been  called,  my  opportuni- 
ties to  test  the  merits  of  commercial  fertilizer  were  more 
diversified ;  it  was  used  in  raising  all  kinds  of  crops  gener- 
ally grown  upon  our  New  England  farms.  Our  main  and 
principal  crop  was  hay.  We  used  it  upon  land  that  had  not 
been  ploughed  for  seven  years,  and  it  would  start  and  ma- 
ture a  good  crop  of  grass  where  stable  manures,  by  its  side, 
would  fail  to  act  satisfactorily.  We  re-seeded  grass  land 
that  had  become  exhausted  for  the  want  of  fertilizer,  and 
for  the  purpose  of  securing  a  crop  of  clear  timothy  or  to 
^et  a  seeding  of  permanent  meadow  grass.  In  each  and 
every  case,  with  two  exceptions,  it  gave  entire  satisfaction, 
so  that  where  we  formerly  purchased  from  300  to  500  cords 
•of  stable  manure  per  year,  we  bought  commercial  fertilizer. 
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increasing  each  year  until  1893,  when  5  car  loads,  60  tons, 
was  used  for  gi*ass  alone. 

Our  experience  in  raising  ensilage  com  on  9  acres  of 
ground  is  well  worthy  of  note.  We  purchased  a  liberal 
dressing  of  stable  manure  for  it,  giving  $350  for  the  same  ; 
paid  for  drawing  and  spreading,  $175;  total,  $525.  Used 
300  pounds  of  fertilizer  in  the  drill ;  the  result  was  a  good 
crop  of  ensilage  corn.  The  next  spring  sowed  this  piece  to 
oats  and  seeded  to  timothy.  Harvested  35  bushels  of  oats 
per  acre.  The  straw  was  good.  The  following  year  we  cut 
a  good  crop  of  daisies,  with  a  little  timothy  mixed  in.  We 
top-dressed  a  part  of  this  with  commercial  fertilizer ;  that  is 
now  all  right ;  the  balance  has  been  ploughed  and  re-seeded 
the  past  season.  Now,  what  was  the  matter?  Something 
was  wrong.  It  did  not  certainly  give  satisfaction  for  the 
cost  of  labor  and  material  used.  Brother  farmers,  it  was 
merely  the  result  of  the  combination  of  manures.  We  re- 
ceived too  little  from  the  stable  manures  and  expected  too 
much  from  the  fertilizer. 

Our  next  trial  was  with  8  acres  of  ensilage  com.  Paid 
for  stable  manure,  $275 ;  drawing  and  spreading,  $195 ; 
used  in  drill  700  pounds  of  fertilizer.  The  corn  was  extiu 
good,  many  stalks  measuring  17  feet  high.  The  next  spring 
sowed  to  oats  and  seeded  to  timothy.  Harvested  44J  bush- 
els of  oats  per  acre.  The  straw  was  good.  The  following 
year  there  was  cut  as  large  and  fine  a  crop  of  timothy  as  we 
would  wish  to  see  or  possess. 

These  two  tests  demonstrated  to  me  the  fact  that  to  pro- 
duce crops  at  hand,  and  to  follow,  by  the  use  of  this  com- 
bination of  manures,  one  must  apply  enough  commercial 
fertilizer  to  start,  force  and  mature  the  first  crop,  if  we 
expect  to  receive  satisfactory  financial  results  from  the  cost 
of  labor  and  material  employed. 

Our  test  on  rye  with  commercial  fertilizer  was  equally 
as  interesting,  extending  over  a  period  of  three  years,  on 
ground  a  part  of  which  was  in  good  condition  ;  the  balance 
was  in  a  very  poor  state  of  cultivation.  Our  records  show 
the  following :  — 
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To  ploughing  81  acres,  at  $3, $93  00 

To  haiTowing,  at  $1, 31  00 

To  sowing,  at  60  cents* 18  60 

To  fertilizer,  61  tons 223  20 

To  reaping  and  caring  for, 108  50 

To  threshing,  labor  and  coal, 214  21 

To  45  bushels  seed  rye, 31  50 

To  reapers, 15  00 

$785  01 

By  62  tons  straw,  at  $12, $7U  00 

By  899  bushels  rye,  at  82  cents,        .        .        .        .       737  18 

1,481  18 

By  balance,         .        •        . $746  17 

The  next  year  shows  less  expense  of  ploughing,  han^est- 
ing  and  threshing  of  $65.  The  credit  side  shows  62  tons 
of  straw,  at  $13,  $806 ;  862  bushels  of  rye,  at  60  cents, 
$517.20;  leaving  a  balance  on  the  right  side  of  $653.19. 
The  next  year  shows  a  further  decrease  in  cost  of  plough- 
ing, harvesting  and  threshing  of  $42.  Credit :  62  tons  of 
straw,  at  $13,  $806  ;  842  bushels  of  rye,  at  60  cents,  $505.20 ; 
leaving  a  profit  of  $683.19. 

The  use  of  conunercial  fertilizer  has  been  successfully  car- 
ried into  the  culture  of  almost  every  plant  known  to  the 
department  of  agriculture  of  the  New  England  States,  and 
to  many  it  has  ceased  to  be  an  experiment ;  but  has  become 
acknowledged  to  be  the  only  known  factor  whereby  we  may 
be  able  to  cultivate  our  soils  successfully.  The  time  has 
gone  by  when  a  farmer  can  afford  to  keep  stock  to  make 
manure ;  it  must  show  an  undoubted  profit  individually  to 
be  allowed  to  occupy  a  place  with  us,  requiring  space,  labor 
and  the  investment  of  capital. 

In  the  use  of  commercial  fertilizer  there  are  some  require- 
ments of  knowledge,  and  to  obtain  it  we  require  the  untir- 
ing assistance  of  our  State  Agricultural  Experiment  Station, 
which  communicates  with  us  through  the  issue  of  their 
monthly  bulletins,  that  should  be  in  the  ho&ie  of  every 
femier  or  tiller  of  the  soil,  who  not  only  should  receive  but 
carefully  read  and  study  them,  thereby  showing  an  appre- 
ciation of  the  labor,  thought  and  calculations  based  upon  a 
scientific  research  by  its  director,  Prof.  C.  A.  Goessmann, 
whose  eflforts  have  not  been  fully  appreciated  by  the  farmers 
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at  large.  His  daily  life  is  expended  in  his  endeavors  to  edu- 
cate and  build  up  the  farmers  of  Massachusetts.  Let  us  be 
in  closer  communication  with  him,  and  accept  the  knowledge 
obtained  through  science  as  our  guide  and  helper.  This 
some  of  us  have  neglected  to  do,  owing  to  the  strong  dispo- 
sition on  our  part  to  condemn  and  ignore  the  advanced  ideas 
and  principles  of  scientific  farming. 

I  feel  that  dealers  in  commercial  fertilizer,  whether  deal- 
ing in  manufactured,  mixed  or  unmixed  goods,  have  done  a 
great  work  in  endeavoring  to  bring  to  the  attention  of  the 
farmers  the  benefits  to  be  derived  from  the  use  of  commer- 
cial fertilizer,  and  for  it  they  should  receive  the  thanks  of 
every  cultivator  of  the  soil  in  New  England. 

The  Chairman.  Have  you  any  questions,  gentlemen,  to 
ask  the  lecturer  ? 

Mr.  Bartlett  (of  Montague).  The  lecturer  says  he  used 
700  pounds  of  fertilizer.  Is  that  on  an  acre  or  on  the  whole 
eight  acres  ? 

Mr.  Parker.     On  an  acre. 

Dr.  J.  B.  LiNDSEY  (of  the  Massachusetts  Experiment 
Station) .  I  would  like  to  ask  what  you  mean  by  commer- 
cial fertilizer ;  that  is,  do  you  speak  generally  of  commercial 
fertilizers  as  mixed  goods  which  you  bought? 

Mr.  Parker.  Mixed  goods  or  unmixed  goods.  I  buy 
the  chemicals  and  mix  them  myself. 

Mr.  L.  W.  West  (of  Hadley).  What  do  you  buy,  and 
how  do  you  mix  them  ? 

Mr.  Parker.  I  buy  dissolved  bone-black,  blood,  bone 
and  meat,  muriate  of  potash,  sulphate  of  potash,  nitrate  of 
soda,  sulphate  of  ammonia  and  ground  bones. 

Mr.  West.  In  that  700  pounds  how  many  pounds  do 
you  use? 

Mr.  Parker.  I  could  not  give  it  to  you  in  the  700  pounds 
exactly •  In  one  ton  on  that  piece  of  land  I  used  750  pounds 
of  dissolved^  bone-black,  750  pounds  of  blood,  bone  and 
meat,  200  pounds  of  muriate  of  potash,  200  pounds  of  sul- 
phate of  potash,  and  125  pounds  of  nitrate  of  soda. 

Mr.  West.     Ground  bone  ? 

Mr.  Parker.  No.  Ground  bone  I  found  was  too  slow 
for  the  crop ;  but  in  re-seeding  in  the  fall  I  could  use  ground 
bone  with  good  success. 
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Mr.  Aaron  Low  (of  Hingham).  I  have  been  in  the 
habit  of  using  commercial  fertilizers  ever  since  they  were 
first  introduced  to  the  public,  in  seed  growing  and  market 
gardening.  We  are  able  to  procure  as  much  stable  manure 
as  we  needy  but  for  the  purpose  of  testing  commercial  fertil- 
izers, I  h^ve  for  many  years  been  in  the  habit  of  using  10 
to  25  tons  a  year  in  the  production  of  almost  every  market- 
garden  crop.  I  find  that  we  can  use  commercial  fertilizers 
with  more  economy  than  we  can  stable  manure  at  the  price 
we  have  to  pay  for  it.  Bear  in  mind  that  in  all  places  where 
market  gardening  is  carried  on  extensively  manure  sells  at  a 
high  rate.  It  will  cost  upon  the  land  from  seven  to  eight 
dollars  a  cord.  In  case  you  apply,  as  we  usually  do,  from 
eight  to  twelve  cords  to  an  acre,  w%  find  the  balance  on  the 
ledger  is  against  us.  Two  years  ago  I  purchased  a  place 
that  has  probably  not  had  any  stable  manure  on  it  for  fifty 
years,  and  I  have  been  applying  commercial  fertilizers  on 
ground  that  has  laid  in  pasture,  at  the  rate  of  from  half  a 
ton  to  2,500  pounds  to  the  acre.  The  past  year  I  applied, 
for  potatoes,  on  a  piece  of  land  that  formerly  bore  but 
very  little  grass,  at  the  rate  of  1,200  pounds  to  the  acre. 
It  was  very  light  land,  what  we  consider  good  gardening 
land.  The  crop  came  up  well,  looked  extremely  well.  I 
think  I  never  saw  potato  vines  look  better.  They  had  that 
sturdy  appearance  which  betokens  a  good  yield  of  tubers, 
but  an  extremely  dry  time  followed  which  injured  the  crop. 
As  it  was,  we  had  a  very  fair  crop.  On  another  half  acre, 
which  we  put  to  red  cabbage,  I  put  600  pounds  of  commer- 
cial fertilizer.  That,  I  think,  was  without  exception  the 
best  piece  of  red  cabbage  that  I  ever  saw.  It  made  a  good, 
solid,  firm  head.  On  an  adjoining  half  acre,  a  year  ago  last 
fiill,  we  applied  a  dressing  of  stable  manure  and  sowed  to 
spinach.  Although  we  covered  it,  the  winter  destroyed 
considerable  of  it.  I  re-ploughed,  applied  600  pounds  com- 
mercial fertilizer,  planted  it,  and  we  had  upon  that  half  acre 
just  about  200  bushel  boxes  of  extremely  good  cantaloupe 
melons ;  I  think  as  good  a  crop  as  I  ever  saw.  The  past 
year  we  applied  600  pounds  of  fertilizer  to  that  half  acre 
and  put  it  to  turnip  beets  for  the  market.  We  have  not 
reckoned  up  how  many  we  had  from  it,  but  I  think  some- 
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where  between  300  and  400  bushels,  and  I  don't  think  there 
was  a  single  bushel  in  the  crop  that  was  not  fit  for  the 
market. 

There  was  one  idea  in  the  essay  which  I  must  take  excep- 
tion to  —  that  we  cannot  follow  green  manuring.  On  light 
land  which  we  propose  to  crop  the  next  season  I  sow  rye 
any  time  between  August  and  January ;  let  that  rye  remain 
until  the  close  of  June,  and  plough  it  under  when  it  is  from 
two  and  one-half  to  three  feet  high.  I  think  if  you  supple- 
ment that  with  from  600  to  1,200  pounds  of  fertilizer  to  the 
acre  you  will  find  that  that  green  decomposing  material  in 
the  soil  will  be  as  successful  and  as  satisfactory  to  you  as  if 
you  had  applied  a  heavy  coat  of  stable  manure.  I  have  fol- 
lowed that  method  every  year  for  quite  a  number  of  years. 

It  strikes  me  that  the  use  of  commercial  fertilizers  has 
been  demonstrated  in  almost  every  section  of  the  country  to 
be  so  beneficial  that  we  cannot  do  without  them.  Some  say, 
"  What  do  you  use?  Commercial  chemicals  or  only  fertil- 
izers ?  "  I  use  both,  but  my  experience  leads  me  to  believe 
that  the  farmer  cannot  manipulate  the  elements  as  well  as 
the  manufacturers  can  with  the  machinery  which  they  use  in 
the  factory.  It  is  well  known  that  we  must  have  a  certain 
amount  of  phosphoric  acid  and  potash  and  nitrate  of  soda 
for  the  crop. 

There  is  one  other  thing  necessary  with  our  fertilizers  as 
well  as  stable  manure,  and  that  is,  a  sufficient  amount  of 
moisture  to  make  the  elements  soluble.  You  must  have 
some  means  of  creating  a  moisture  to  keep  the  crop  grow- 
ing during  a  severe  drought.  The  ploughing  in  of  green  rye 
helps  to  retain  the  moisture.  We  raise  a  great  many  ca}>- 
bages,  potatoes,  squashes,  etc.,  for  the  Boston  and  adjoining 
markets.  You  all  remember  that  years  ago  we  had  to  pay 
as  high  as  nine  dollars  a  cord  for  stable  manure. 

We  cannot  possibly  compete  successfully  with  the  low 
prices  and  cheap  transportation  of  westeni  farm  products  if 
we  have  to  pay  as  much  as  that  for  manure,  and  I  have  been 
obliged  in  the  years  gone  by  to  use  a  good  deal  of  fertilizer. 
I  have  come  to  the  conclusion  that  commercial  fertilizers  in 
comparative  tests  with  stable  manure  always  come  out  ahead. 
I  think  it  used  to  be  said  that  we  should  put  on  from  200 
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to  400  pounds  of  fertilizer  to  the  acre  to  produce  a  good 
crop.  My  experience  is  that  I  can  double  or  treble  the 
amount  to  advantage.  We  used  to  consider  that  the  com- 
mercial fertilizers  were  exhausted  the  first  year.  I  do  not 
believe  it  to  be  so.  We  have  applied  it  on  very  light,  poor 
land,  in  drills  and  in  hills,  and  you  would  see  its  effects  on 
the  crops  of  the  following  year.  My  experience  leads  me 
to  believe  that  on  very  dry  land  commercial  fertilizers  will 
be  much  more  successful  than  will  stable  manure. 

I  remember  a  few  years  ago  that  on  a  &rm  in  Essex 
County,  when  I  resided  there,  we  had  what  was  almost  a 
drifting  sand  knoll.  We  ploughed  it,  and  as  we  all  expected 
the  crop  would  be  earlier  on  such  land  I  put  it  to  tomatoes. 
We  applied  the  fertilizer  mixed  in  the  hill  and  set  the  tomato 
plants.  The  vines  did  not  grow  very  large,  but  I  think 
without  an  exception  they  were  the  smoothest  and  hand- 
somest lot  of  tomatoes  that  I  ever  grew.  (We  grow  some- 
times three  or  four  thousand  bushels  a  year.)  Now,  I  do  not 
think  that  stable  manure  upon  that  land  would  have  pro- 
duced hardly  any  crop  whatever. 

So  my  experience  has  been  that  upon  light  land,  upon 
land  that  we  generally  call  good  gardening  land,  the  use  of  ^ 
commercial  fertilizers  is  much  more  economical  in  the  pro- 
duction of  a  paying  crop  than  stable  manure  ;  and  it  seems 
to  me,  out  in  this  part  of  the  country,  where  lands  are  differ- 
ent from  what  they  are  with  us  (they  are  level  and  light), 
that  you  can  supplement  your  farming  operations  by  a  larger 
use  of  commercial  fertilizers  than  I  suppose  you  have  here- 
tofore done. 

Secretary  Sessions.  You  will  notice  that  the  gentleinan 
last  up  spoke  of  his  dry  soil,  and  the  gentleman  who  gave 
us  the  essay  is  located  among  the  Berkshire  Hills.  This 
may  account  for  the  seeming  difference  in  their  experience. 

Question.     How  deep  did  you  till  the  gardening  soil  ? 

Mr.  Low.  We  ploughed  it  seven  or  eight  inches.  But 
there  is  one  point  about  green  manuring,  and  that  is,  its 
quick  decomposition  has  always  a  good  effect.  We  consider 
it  one  of  the  best  methods  of  fertilizing  our  soil. 

Mr.  KiRBY  (of  Revere).  What  variety  of  fertilizer  do 
you  use  to  get  your  best  results  ? 
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Mr.  Low.  Since  the  question  was  first  brought  up  by 
Professor  Stockbridge,  I  think  I  have  used  almost  every  one 
that  has  been  introduced,  and  I  must  say  without  prejudice 
or  favoritism  that  with  the  exception  of  two  brands  I  have 
always  been  satisfied  with  the  application  of  the  goods  of 
every  reliable  manufacturer. 

Mr.  Kline  (of  Egremont).  I  have  had  some  experience 
with  fertilizer,  but  not  very  extensive,  and  I  failed  to  get 
good  results  by  sowing  it  on  a  sod  for  the  grass  crop.  I 
always  get  good  results  by  working  it  into  the  soil.  Per- 
haps the  speaker  can  tell  me  why  I  do  not  get  good  results 
from  top-dressing  for  grass.  Perhaps  I  did  not  sow  it  at 
the  right  time,  which  was  some  time  in  April. 

Mr.  Parker.  I  have  been  in  the  habit  of  sowing  as  soon 
as  possible  after  grass  had  grown  about  three  inches  high. 
Perhaps  your  trouble  has  been  in  not  applying  a  sufficient 
amount  of  fertilizer,  or  perhaps  your  combination  of  chem- 
icals was  not  right. 

Mr.  Kline.     I  used  mixed  or  prepared  fertilizers. 

Mr.  Parker.  I  have  yet  to  see  a  bit  of  grass  land  so 
poor  that  I  could  not  start  a  good  crop  of  grass  with  nitrate 
of  soda  alone,  although  it  will  not  mature  it  without  you 
keep  adding  to  it  through  the  summer.  The  trouble  with 
all  fertilizers  that  I  have  found  is  that  the  mixed  goods  do 
not  contain  nitrogen  enough  for  my  soil.  I  cannot  speak 
for  my  neighbors.  I  can  only  speak  of  two  farms  upon 
which  I  have  been  located  in  the  last  seven  or  eight  years. 

Question.  Does  what  you  have  said  about  nitrate  of 
soda  apply  to  corn  in  the  same  way  that  it  does  to  grass  ? 

Mr.  Parker.  It  does  not.  For  corn  we  want  more 
potash. 

Mr.  Ham  (of  Burlington).  I  have  had  much  experience 
for  many  years  in  the  use  of  fertilizers,  and  I  come  from  a 
town  the  chief  business  of  which  is  the  raising  of  vegeta- 
bles for  the  market,  and  we  have  to  use  a  large  amount  of 
fertilizer.  I  have  paid  five  to  seven  dollars  a  cord  for  stable 
manure  in  Boston  and  Cambridge,  and  we  could  do  no  better 
than  that  twenty  years  ago;  but  times  have  changed  all 
around.  Wo  can  get  all  the  manure  we  want  now  for  five 
months  in  the  year  for  the  hauling  of  it  away,  and  at  a  very 
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low  price  the  other  seven  months.  What  has  brought  the 
price  of  stable  manure  down  to  where  it  is  ?  It  is  because- 
we  can  buy  a  fertilizer  that  will  raise  just  as  good  a  crop  for 
a  great  deal  less  money.  I  use  three  kinds  of  fertilizer.  I 
raise  potatoes,  squash  and  cabbage  on  the  three  kinds.  For 
potatoes  I  use  the  Bradley  fertilizer,  which  I  consider  a  great 
deal  cheaper,  and  I  can  raise  a  great  deal  better  potato  than 
I  can  with  a  liberal  dose  of  stable  manure.  We  used  ta 
think  we  could  not  raise  squash  without  two  shovelfuls  of 
manure  in  the  hill,  but  that  is  all  folly.  We  can  raise  better 
squash,  and  are  more  sure  of  a  crop,  with  a  fertilizer  in  the- 
hill  than  we  can  with  stable  manure.  I  used  to  apply  ma- 
nure for  raising  cabbage,  cauliflower  and  celery,  and  I  can 
raise  better  cabbage  with  1,500  pounds  of  fertilizer  to  the 
acre  than  I  can.  with  ten  cords  of  stable  manure. 

Mr.  George  Cruickshaxks  (of  Fitchburg).  The  gen- 
tleman on  my  right  makes  the  statement  that  he  applies  fer- 
tilizer on  grass,  and  he  can  see  no  benefit  from  it.  The 
essayist,  upon  inquiry,  made  answer  that  he  used  700  pounds 
of  fertilizer  to  an  acre.     Am  I  right? 

Mr.  Parker.  Xot  on  grass.  Seven  hundred  pounds  to- 
the  acre  on  ensilage  com,  but  not  on  grass. 

Mr.  CftuiCKSHANKS.  I  will  quote  to  you  Dr.  Fisher,  whom 
a  good  many  of  you  probably  know.  In  a  conversation  that 
I  had  with  him  last  week  he  said  that  he  had  grass  land  that 
has  not  been  ploughed  for  over  twenty  years.  After  exper- 
imenting for  several  years  he  now  applies  fertilizer  at  an 
expense  only  of  $6.50  per  acre,  and  gets  from  that  field  an 
average  of  two  tons  to  the  acre.* 


*  Mr.  Craickshankfl,  being  asked  by  a  member  of  the  aadienoe  for  the  formnla 
used  by  Dr.  Fisher  of  Fitchburg,  to  which  he  had  referred  in  his  remarks,  replied 
that  he  could  not  give  it  verbaHm,  but  thought  the  doctor  would  willingly  give  it  to 
any  one  who  asked  him  for  it. 

Information  having  come  to  this  office  that  many  requests  had  been  made  to  Dr. 
Fisher  for  his  formnla  since  the  Great  Harrington  meeting,  he  kindly  yolunteered, 
through  Mr.  Cmickshanks,  to  furnish  it,  together  with  his  reasons  for  its  use,  for 
incorporation  with  this  discussion.    Dr.  Fisher's  communication  is  as  follows ;  — 

**  Twenty  and  more  years  ago  I  was  in  the  habit  of  buying  farrow  cows  in  the 
fall  to  consume  my  surplus  hay.  I  fed  them  well,  made  butter  through  the  winter,, 
and  turned  them  off  good  beef  in  the  spring.  I  felt  that  I  was  getting  fully  ^20  a 
ton  for  the  hay,  and  still  had  the  manure  left.  Fierce  competition  and  the  growth 
of  monopolies  have  so  far  changed  the  old  conditions  that  now  the  only  way  to  dis- 
pose of  surplus  hay  is  to  sell  it  as  such  in  the  market.    We  have  always  beea 
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Mr.  James.  A  gentleman  at  my  right  said  he  applied 
2,500  pounds  of  fertilizer  to  the  acre.  Will  he  please  state 
how  he  applied  the  fertilizer,  whether  it  was  once  or  several 
times,  and  what  crops  he  raised  on  it,  and  what  result  ? 

Mr.  Low.  We  did  that  on  a  variety  of  crops,  but  a  case 
which  I  call  to  mind  was  cabbage.  The  land  was  very  light, 
had  no  density  of  sod,  and  probably  would  not  produce  500 
pounds  of  hay  in  a  year.  We  ploughed  that  up  from  the  1st 
to  the  10th  of  June  for  cabbage.  We  harrowed  it  down, 
furrowed  it,  and  put  the  fertilizer  in  the  bottom  of  the  drill 
and  filled  it  in.  That  would  take  about  1,200  pounds  to  the 
acre.  Where  we  are  going  to  apply  anything  further  we 
usually  do  it  after  we  have  finished,  and  we  always  get 
good  crops  of  cabbage  from  commercial  fertilizers.  In 
raising  a  squash  crop  we  should  use  perhaps  1,200  pounds 

taaght,  however,  that  if  this  course  were  pursued,  and  the  resulting  manure  with- 
held from  the  laDd,  the  poorhouse  would  loom  up  in  the  distance.  It  peemed  to  me, 
in  the  light  of  science  at  this  age  of  the  world,  that  if  the  chemical  constituents  of  a 
ton  of  hay  were  to  be  placed  at  the  disposal  of  a  field  of  grass  under  favorable  con- 
ditions, it  would  furnish  the  means  of  mcreasing  the  crop  one  new  ton  of  bay  over 
and  above  the  natural  product.  The  analyses  of  hay  in  the  past  were  not  as  full 
■and  complete  as  now,  but  I  selected,  as  well  as  I  was  able,  an  average,  and  worked 
Co  fulfil  its  requirements  by  supplying  the  best  forms  and  cheapest  materials  to  be 
found  in  the  fertilizer  market. 

**  I  estimated  that  an  acre  of  land  favorable  to  the  production  of  grass  would 
yield  permanently,  under  good  care,  but  without  added  fertility,  about  two-thirds 
of  a  ton  of  hay  annually.  To  Increase  this  up  to  two  tons  it  would  be  necessary  to 
supply  the  constituents  of  one  and  one-third  tons.  Inasmuch  as  the  time  in  which 
the  growth  and  development  of  the  crop  Is  quite  short  (within  six  weeks),  it  is 
essential  that  all  these  forms  of  plant-food  be  in  a  soluble  condition,  that  the  plants 
may  be  able  to  appropriate  them  as  fast  as  needed  in  the  progress  toward  maturity. 
What  I  aimed  to  furnish  was,  33  pounds  of  potash,  23  pounds  of  nitrogen,  10  pounds 
of  phosphoric  acid,  and  4  pounds  of  magnesia,  the  soil  having  the  capacity  to  supply 
the  smaller  quantities  of  other  substances  required.  The  varying  cost  of  materials 
in  market  has  indicated  those  to  be  chosen  from  time  to  time,  but  at  present  I  am 
losing :  — 

To  furnish  the  potash,       •       .       .65  pounds  muriate  of  potash ; 

For  the  nitrogen,       ....    60  pounds  sulphate  of  ammonia  and 

75  pounds  nitrate  of  soda ; 
f>or  the  phosphoric  acid,    .       .       .40  pounds  South  Carolina  floats ; 
For  the  magnesia,     ....    25  pounds  sulphate  of  magnesia ; 
To  which  is  added,    .       .  .75  pounds  piaster. 

This  makes  a  total  of,       .        .       .  340  pounds, 

-which  cost  at  the  railroad  station  here  last  spring,  delivered  in  ton  lots,  $6.28. 

**  This  formula  is  applied  broadcast  as  early  as  possible  in  the  spring  after  frost  is 
-out  and  the  ground  settled. 

"  It  will  be  noticed  that  the  phosphoric  acid  in  this  formula  is  insoluble,  and  there- 
iore  does  not  conform  to  the  conditions  given.    There  are  two  ways  of  remedying 
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broadcast,  and  then  put  in  a  couple  of  handfuls  to  the  hill. 
They  would  mature  quicker  and  have  a  more  vigorous 
^owth  than  they  would  on  manure.  But  with  potatoes, 
for  instance,  we  should  apply  from  2,000  to  2,500  pounds 
to  the  acre,  and  apply  it  about  the  1st  of  May  around 
the  potatoes ;  but  you  must  bear  in  mind  that  unless  there 
is  moisture,  to  make  the  fertilizer  soluble  and  effective,  it 
will  not  have  as  good  results.  It  is  much  better  to  have 
its  application  followed  hnmediately  by  rain.  For  instance, 
we  have  perhaps  half  an  acre  of  rhubarb,  and  last  spring, 
just  as  the  plants  were  starting  above  ground,  we  applied 
a  dressing  of  nitrate  of  soda  and  potash.  From  that  half 
acre  we  sold  the  past  year  four  tons.  The  market 
dropped  down  so  low  that  we  ceased  to  market  it.  I 
think  we  could  have  sold  half  as  much  more.  Now,  that 
fertilizer  is  for  the  production  of  leaf  and  stalk.  But  there 
are  some  crops  where  you  desire  to  produce  a  head  or  an 
'ear  of  corn  rather  than  a  stalk ;  then  you  need  phosphoric 
acid  with  the  nitrogen  and  potash.  When  we  apply  2,500 
pounds  of  fertilizer  for  potatoes  we  always  expect  to  follow 


thU.  One  is,  to  use  the  soluble  add  as  found  in  dissolyed  South  Carolina  phosphate, 
or  dissolved  bone-black,  at  an  increased  cost  each  year  of  some  45  cents ;  or  another, 
"Which  I  prefer,  is,  to  apply  the  first  year,  say,  160  pounds  of  floats  in  place  of  40,  and 
afterwards  the  amount  given  in  the  formula.  This  will  add  to  the  cost  the  first  year 
$1.33,  but  will  furnish  a  sufficient  and  continuous  amount  of  phosphoric  add  as 
required.  My  preference  is  given  to  floats  because  it  is  the  cheapest  source  of  phos- 
phoric add,  and  its  fineness  makes  it  approach  in  value  in  my  experience  the 
leverted  add,  which  is  priced  by  the  chemists  the  same  as  the  soluble. 

**  I  am  not  aware  that  a  prepared  fertilizer  having  the  relative  composition  indi- 
<cated  by  analysis  of  hay  is  offered  for  sale,  and  I  feel  obliged,  therefore,  to  purchase 
the  Ingredients  and  mix  them  myself.  Compounds  for  this  purpose  have  an  unnec- 
essary and  what  seems  to  me  an  unwarrantable  excess  of  phosphoric  add  as  com- 
pared with  the  potash  and  nitrogen,  which  latter  are  thus  deficient.  I  have  used 
essentially  this  formula  annually  for  many  seasons,  and  some  of  my  grass  land  has 
not  been  ploughed  for  more  than  twenty  years,  while  the  yield  has  been,  as  near  as 
could  be  estimated,  two  tons  of  hay  to  the  acre  as  a  first  crop. 

"  If  the  hay  is  intended  for  home  consumption  and  it  is  desired  to  largely  en- 
courage the  growth  of  clover,  I  would  substitute  for  the  muriate  of  potash  the  same 
weight  of  high-grade  sulphate,  at  a  cost  of  25  cents  extra,  or  six  or  eight  bushels  of 
ashes  of  good  quality.  The  extra  cost  in  this  case  could  perhaps  be  more  than  saved 
by  reducing  the  amount  of  one  of  the  nitrogen-furnishing  ingredients,  the  dover 
plant  acting  as  an  efficient  substitute. 

**  It  is  very  important  in  commendng  the  use  of  any  fertilizer  to  have  the  sward 
made  up  of  those  grasses  the  growth  of  which  it  is  intended  to  encourage.  All  the 
fertility  imaginable,  in  the  absence  of  plant  or  seed,  could  not  originate  plant-life. 
If  the  grasses  wanted  are  not  present,  re-seeding  is  essential.  If  they  are  to  be 
iound,  but  unthrifty  from  a  deprivation  of  fertility,  then  the  way  open  is  dear.' 


»* 
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that  by  a  crop  of  cabbages  or  spinach  later,  and  get  two 
crops  in  one  year  from  the  application. 

Mr.  Ware  (of  Marblehead) .  It  seems  to  me  the  line  of 
this  discussion  is  a  little  misleading  in  one  particular.  For 
instance,  our  friend,  Mr.  Parker,  says  he  applies  700  pounds. 
Another  friend  says  he  applies  1,200  pounds  of  commercial 
fertilizer,  Bradley's  or  Stockbridge's  or  some  other.  Do 
both  these  gentlemen  apply  plant  food,  nitrogen,  potash  and 
phosphoric  acid  in  the  same  proportions  or  is  there  a  marked 
difference  between  chemicals  mixed  by  the  farmer  and  the 
mixed  or  complete  fertilizer  sold  in  the  market? 

Dr.  LiNDSEY.  Of  course,  there  are  commercial  fertil- 
izers and  commercial  fertilizers.  If  you  will  take  the  ordi- 
nary so-called  phosphate  which  is  sold,  it  matters  not  by 
whom  it  is  made,  and  which  retails  possibly  for  about  $35  a 
ton,  that  phosphate  or  superphosphate,  whatever  you  may 
call  it,  has  somewhere  about  2  J  per  cent  of  nitrogen,  about 
9  per  cent  of  available  phosphoric  acid  and  about  2  J  per 
cent  of  potash.  I  think  that  any  fertilizer  agent  in  the  hall 
will  bear  me  out  in  that  statement.  Now,  2,000  pounds  of 
the  fertilizer  mentioned  by  Mr.  Parker  would  have,  perhaps, 
in  round  numbers,  twice  as  much  plant  food  as  would  the 
ordinary  phosphate  above  referred  to.  On  the  other  hand^ 
some  of  the  so-called  complete  manures  sold  by  various  com- 
panies would  contain  approximately  as  much  plant  food  per 
ton  as  is  contained  in  2,000  pounds  of  the  fertilizer  men- 
tioned by  the  essayist.  When,  however,  I  speak  of  com- 
plete manures  I  mean  those  that  will  analyze  4  J  to  5  per  cent 
of  nitrogen,  and  possibly  6  per  cent  or  7  per  cent  of  avail- 
able phosphoric  acid,  and  about  6  to  8  per  cent  of  potash. 
Whether  or  not  the  plant  food  contained  in  the  complete 
manure  would  be  found  to  be  in  as  available  forms  as  that 
contained  in  Mr.  Parker's  fertilizer  would  be  another 
question. 

I  have  a  few  words  more  to  say,  if  I  have  the  time.  In 
the  first  place,  this  discussion  in  regard  to  commercial  fer- 
tilizers seems  to  place  stable  manure  entirely  in  the  back- 
ground. I  think  we  are  going  to  the  other  extreme.  Shall 
we  not  for  a  moment  inquire  what  stable  manure  really  is  ? 
It  is,  first,  the  undigested  part  of  the  food  consumed  by  the 
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animal  —  i.  e,  the  feces ;  second,  the  water  excreted  by  the 
kidneys,  containing  in  solution  the  end  products  of  the  de- 
composition of  the  nitrogenous  part  of  the  food  that  has 
already  been  assimilated  by  the  animal  —  the  urea  and  hip- 
puric  acid — together  with  nearly  all  the  alkalies  and  small 
quantities  of  phosphoric  acid  and  lime.  This  second  excre- 
tion we  call  the  urine.  In  addition  to  the  feces  and  urine, 
stable  manure  contains,  as  we  all  know,  straw,  sawdust  or 
whatever  coarse  materials  are  used  as  absorbents.  To  re- 
capitulate :  The  feces,  or  solid  part  of  the  manure,  is  that 
part  of  the  food  fed  that  the  animal  cannot  digest  and  assim- 
ilate, and  contains  one-half  of  the  total  nitrogen  and  three- 
quarters  of  the  phosphoric  acid,  lime  and  magnesia  excreted. 
The  liquid  portion,  or  urine,  contains  the  other  half  of  the 
nitrogen  and  nearly  all  the  potash  and  soda,  and  about  one- 
quarter  of  the  phosphoric  acid  excreted. 

One  ton  of  average  stable  manure  that  is  so  protected  as 
to  contain  nearly  all  of  the  urine  has  the  following  percentage 
composition :  — 

Fer  cent. 

Water, 70.00 

Nitrogen,        .        • .60 

Potassium  oxide, .50 

Phosphoric  acid, .30 

Now,  upon  the  quality  of  the  food  fed  depends  the  quality 
of  the  manure  produced.  If  we  feed  rich  nitrogenous  foods 
that  contain  also  considerable  quantities  of  phosphoric  acid 
and  potash,  such  as  cotton-seed  meal  and  linseed  meal,  we 
shall  produce  a  manure  correspondingly  rich  in  these  ingre- 
dients. Remember  that  of  the  total  nitrogen,  phosphoric 
acid  and  potash  consumed  in  the  food,  80  to  90  per  cent  of 
it  is  again  recovered  in  the  manure.  With  such  a  large 
amount  of  these  several  ingredients  thus  recovered  it  must 
be  clear  that  it  would  be  more  economical  to  turn  our  hay, 
com  and  other  articles  of  a  similar  nature  into  milk  and  but- 
ter and  thus  retain  upon  the  farm  the  large  quantities  of  the 
fertilizing  ingredients  they  have  taken  from  the  soil,  rather 
than  to  dispose  of  them  direct.  In  other  words,  I  mean  that 
the  mixed  system  of  farming  must  still  continue  to  be  the 
system  pursued  by  the  larger  part   of  our  Massachusetts 
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farmers.  They  must  depend  upon  barnyard  manure  as  their 
chief  source  of  supply,  supplementing  this  when  necessary 
with  commercial  fertilizers. 

We  now  come  to  another  question  that  has  been  discussed 
here  this  afternoon,  namely :  Can  crops  be  grown  upon  com- 
mercial fertilizers  alone  ?  Ten  years  ago  farmers  generally 
lool^ed  upon  the  so-called  commercial  fertilizers  as  stimulants 
and  not  as  actual  plant  food.  This  idea  is  being  slowly  but 
generally  discarded.  Plants  in  order  to  develop  themselves- 
must  take  potash,  soda,  lime,  magnesia,  iron,  sulphuric  acid, 
phosphoric  acid  and  nitrogen  from  the  soil.  Nitrogen,  phos- 
phoric acid  and  potash  are  especially  lacking,  and  it  has  been 
found  necessary  to  supply  them  from  some  source  or  other. 
Now,  it  matters  not,  other  things  being  equal,  whether  you 
supply  these  ingredients  in  the  form  of  barnyard  manures,, 
or  in  the  foim  of  commercial  fertilizers.  Give  the  plant 
opportunity  to  get  them  in  an  available  form  and  crops  can 
be  brought  to  maturity,  because  these  ingredients  are  nothing 
more  or  less  than  the  real  plant  food.  I  have  time  only  to 
call  your  attention  to  the  beneficial  mechanical  efiects  of 
barnyard  manure,  and  cannot  stop  to  consider  the  special 
forms  of  plant  food  most  valuable  to  certain  crops  or  classes 
of  crops.  Neither  have  we  time  to  consider  how  stable  ma- 
nure can  best  be  utilized  upon  the  farm,  and  why  it  is  better 
suited  to  some  crops  rather  than  to  others.  I  believe,  how- 
ever, that  fully  as  good  crops  can  be  raised  upon  the  farm  by 
applying  the  so-called  commercial  manurial  substances,  pro- 
viding they  contain  in  approximately  correct  proportions 
sufficient  quantities  of  phosphoric  acid,  nitrogen  and  potash^ 
as  by  the  liberal  applications  of  barnyard  manure. 

I  think  the  questions  of  economy  and  environment  will 
have  to  be  seriously  considered  before  we  can  fully  settle  in 
our  minds  as  to  whether  or  not  we  shall  use  barnyard  ma- 
nures or  commercial  manures  in  growing  our  crops.  You  will 
notice  that  I  said  that  a  ton  of  average  stable  manure  con- 
tained 70  per  cent  of  water.  In  every  ton  of  manure^ 
therefore,  carted  on  to  our  fields,  we  are  carting  1,400  pounds 
of  water,  10  pounds  of  nitrogen,  10  pounds  of  potash  and 
6  pounds  of  phosphoric  acid.  Now,  we  must  all  agree  that 
labor  is  a  very  important  consideration  in  a  successful  farm 
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management,  and  I  do  not  believe  that  we  can  afford  to  haul 
manure  long  distances.  The  cost  of  handling  this  bulky 
material  must  be  carefully  considered  by  the  farmer. 

Again,  certain  farmers  may  be  so  situated  that  it  would  be 
&Lr  more  economical  for  them  to  depend  perhaps  almost  ex- 
clusively upon  commercial  fertilizers  in  growing  their  crops^ 
Local  circumstances  and  conditions  will  determine  which 
course  it  is  wiser  to  adopt.  In  summing  up  I  would  say  that 
I  am  perfectly  confident  that  crops  can  be  grown  successfully 
on  commercial  fertilizers,  providing  they  get  the  requisite 
amount  of  food  in  the  form  of  nitrogen,  phosphoric  acid  and 
potash  to  enable  them  to  reach  their  full  development.  I 
further  believe,  however,  that  it  is  for  the  best  interests  of  by 
far  the  larger  number  of  our  Massachusetts  farmers  to  pur- 
sue a  mixed  system  of  farming,  turning  their  fodder  articles 
into  butter  and  milk,  and  returning  the  elements  of  fertility 
that  these  crops  have  taken  from  the  soil  back  again,  and 
supplementing  their  manure  produced  upon  the  farm  by  a 
rational  use  of  potash,  phosphoric  acid  and  nitrogen  pur- 
chased in  the  form  of  commercial  manurial  substances. 

Mr.  Chamberlayne  (of  Bourne).  Mr.  Chairman,  there 
is  but  one  subject  in  connection  with  the  use  of  artificial  fer- 
tilizers of  which  I  know  anything  whatever,  but  to  that  I 
have  given  the  thought  and  consideration  of  a  large  number 
of  years,  I  have  prepared  a  statement  for  submission  to 
this  meeting  upon  that  aspect  of  the  fertilizer  question,  and 
I  shall  ask  permission  to  state  in  brief  the  point  which  I  am 
endeavoring  to  place  before  you,  desiring  that  the  statement 
which  I  have  prepared  may  be  taken  as  my  remarks.  The 
only  point — and  I  shall  take  but  a  moment  of  your  time  — 
is  in  relation  to  the  very  important  one  of  fish  as  a  source  of 
fertilizing  material  in  plant  food.  I  am  afraid  that  all  the 
members  who  are  before  me  do  not  recoOTize  how  absolutely 
important  that  question  is  to  our  section  of  the  State.  It  is 
a  question  which  we  have  to  consider  every  year  and  all  days 
in  the  year ;  and  it  is  a  question  on  which  it  is  important 
that  legislation  should  be  had.  It  is  the  farmers  who  are 
going  to  decide  what  that  legislation  shall  be,  and  one  side 
of  that  question  has  been  very  fully  submitted  to  this  Board 
at  its  last  annual  meeting.     Therefore,  I  desire,  as  repre- 
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senting  the  people  upon  Buzzard's  Bay,  to  submit  the  other 
side  of  the  question  in  the  form  of  the  remarks  which  I  shall 
leave  with  the  proper  officer.  I  do  not  feel  that  it  would  be 
desirable  at  this  late  hour,  even  if  your  patience  extended 
so  far,  to  weary  you  with  the  citations  and  authorities  which 
are  necessary  to  sustain  oiir  idea  of  what  the  interests  of  the 
farmers  require  with  regard  to  this  matter  of  fish.  There 
is,  however,  I  may  say,  an  effort  which  has  been  made  to 
place  it  before  the  fanners  of  the  Commonwealth  as  a  matter 
where  the  interests  of  the  farmers  are  conflicting  with  the 
interests  of  sportsmen  or  dudes  or  dilettanti,  individuals 
who  come  down  to  our  section  for  the  purpose  of  residing 
tipon  our  shores. 

Now,  that  is  not  the  case.  For  thirty  years,  ever  since 
1856,  the  waters  in  Buzzard's  Bay  have  received  legislative 
protection  from  the  Commonwealth.  They  have  received 
it  not  for  the  purpose  of  enabling  people  to  catch  fish  there 
for  sport,  because  that  was  prior  to  the  time  when  any  sport 
could  be  had  in  those  waters,  and  when  we  had  no  summer 
population  whatever;  but  those  waters  were  protected  for 
the  purpose  of  maintaining  a  spawning  ground,  a  breeding 
ground  and  nursery  for  young  fish.  That  is  the  reservoir 
from  which  the  food  supply  of  the  adjacent  waters  and  our 
waters  are  reciniited,  and  to-day  it  is  an  absolute  necessity 
of  business  that  that  protection  should  be  maintained. 

Mr. .  *  Mr.    Chairman,   I   would  like  to  make   a 

point  of  order  —  that  these  remarks  are  hardly  pertinent  to 
the  subject  befoi*e  us. 

Mr.  CiiAMBERLAYNE.     I  will  then  limit  my  remarks. 

The  Chairman.  It  is  getting  rather  late,  so  I  hope  the 
gentleman  will  be  brief. 

Mr.  Chamberlayxe.  Then  I  will  simply  say  that  I  would 
like  the  privilege  of^ submitting  my  remarks  to  the  secretary, 
and  having  them  taken  as  what  I  wish  to  say. 

Secretary  Sessions.  Certainly,  they  will  be  accepted,  and 
if  pertinent  to  the  question  and  of  interest  to  the  farmers  of 
the  State,  they  will  be  used. 

Mr.  CiiAMBERLAYNE.  I  think  that  will  meet  the  views 
of  the  gentlemen  who  raised  the  point  of  order. 

Mr.  Fenn  (of  Milford,  Conn.).     I  would  like  to  ask  the 
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essayist  this  question :  Why  do  you  use  sulphate  of  ammonia 
in  connection  with  nitrate  of  soda,  when  your  nitrogen  costs 
you  more  a  pound  in  that  way  than  it  would  if  you  used  ni- 
trate of  soda  alone?  And  also,  why  do  you  use  sulphate 
and  muriate  of  potash,  when  potash  in  the  form  of  sulphate 
costs  more  ?  I  may  say  while  I  am  up  that  I  have  been 
mixing  my  own  fertilizers  for  quite  a  number  of  years. 
Those  of  you  who  get  hold  of  the  Connecticut  report  will 
find  my  name  there  among  those  who  make  their  own  mix- 
ture. I  conmiencedy  like  the  speaker,  to  use  various  ingre- 
dients. I  used  nitrate  of  soda  in  connection  with  organic 
nitrogen  and  blood,  bone  and  meat.  I  am  led  by  my  own 
experience  to  ask  him  the  question.  I  am  after  information. 
I  bought  mixed  fertilizers  until  I  became  convinced  that  they 
cost  too  much  money  for  the  amount  of  plant  food  that  was 
in  them.  Since  then  I  have  bought  the  chemicals  and  mixed 
them  tayself,  and  have  carried  on  experiments  on  my  place 
to  learn  what  my  soil  needs.  It  was  formerly  supposed, 
especially  by  a  good  many  manufacturers,  that  to  obtain  a 
good  crop  of  potatoes  you  must  have  10  per  cent  of  potash 
in  your  mixture.  I  used  to  think  so,  but  my  experiments 
have  led  me  to  reduce  that  amount  to  about  4  per  cent.  I 
have  a  neighbor  who  for  three  years  carried  out  a  series  of 
experiments  under  the  direction  of  the  Experiment  Station, 
and  the  consequence  is  that  he  only  uses  2  per  cent  of  pot- 
ash, and  he  grows  a  splendid  crop.  I  think,  therefore,  there 
is  an  advantage  in  buying  the  chemicals  rather  than  mixed 
goods,  as  by  so  doing  we  can  apply  the  proportion  of  the 
different  elements  of  plant  food  that  our  own  soil  requires. 

I  want  to  take  a  little  exception  to  what  Mr.  Low  says. 
He  believes  that  the  fertilizer  manufacturers  can  mix  them 
better  and  cheaper  than  the  farmer.  But  I  kept  an  account, 
and  it  cost  me  to  mix  it  80  cents  a  ton,  and  I  believe  the 
farmer  can  do  it  equally  as  well  as  they  can. 

Mr.  Low.  Do  you  consider  the  avei^age  farmer  is  com- 
petent to  mix  his  own  chemicals  ?  Does  he  know  the  pro- 
portion, etc.? 

Mr.  Fenn.  In  reply  to  the  gentleman  I  will  say  that  I 
think  any  ordinary  farmer  can  do  it.  It  is  a  matter  of  meas- 
uring his  ingredients.     That  is  all  there  is  to  it.     I  thought 
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it  was  hard  work  at  first,  but  I  find  it  is  hot  so.  I  believe 
that  a  majority  of  the  New  England  farmers  are  able  to 
figure  that  matter  out. 

Mr.  H.  C.  West  (of  Hadley).  I  should  like  to  ask  the 
essayist  one  question.  He  spoke  of  using  six  car-loads  of 
fertilizer.  I  would  like  to  know  what  chemicals  he  bought. 
What  I  want  to  get  is  the  number  of  pounds  of  each  kind 
that  he  bought  for  the  six  car-loads. 

Mr.  Parker.  There  were  five  car-loads.  There  were 
five  cars  and  60  tons,  12  tons  on  a  car.  Each  ton  contained 
900  pounds  of  dissolved  bone-black,  600  pounds  of  blood, 
bone  and  meat,  200  pounds  of  muriate  of  potash,  200  pounds 
of  nitrate  of  soda,  and  100  pounds  of  sulphate  of  ammonia. 

Dr.  LiNDSEY.  May  I  ask  you  what  that  bone,  blood  and 
meat  analyzed  in  nitrogen  ;  do  you  know  ? 

Mr.  Parker.  Six  to  eight  of  ammonia  and  ten  to  twelve 
of  phosphoric  acid. 

Mr.  Nye  (of  Barnstable).  I  agree  with  the  gentleman 
on  my  left,  that  we  ought  to  utilize  all  our  barnyard  dress- 
ing ;  but  there  are  some  crops  which  do  better  on  fertilizers 
than  on  stable  manure.  I  raise  all  my  potatoes  on  conmier- 
cial  fertilizers,  but  there  are  other  crops  on  which  I  use  barn- 
yard dressing.  Last  year  I  took  a  piece  of  pasture  land 
which  had  never  been  ploughed  in  the  memory  of  man.  I 
put  on  twenty  horse-loads  of  barnyard  manure  and  planted 
corn,  and  I  raised  75  bushels  of  corn  to  the  acre.  This 
year  I  ploughed  the  same  piece  and  put  on  one  ton  of  fer- 
tilizer to  the  acre,  and  raised  425  bushels  of  potatoes  on  an 
acre  and  two-thirds.  That  is  on  Cape  Cod  soil.  So  I  think 
that  for  potatoes  I  should  use  commercial  fertilizers  —  buy 
them  of  the  manufacturer  or  mix  them  myself.  I  am  not 
satisfied  which  is  the  best,  but  for  my  corn  I  should  use  barn- 
yard manure. 

Secretary  Sessions.  Will  the  essayist  give  us  the  amount 
per  acre  which  he  applies  for  top-dressing  of  grass  land  ? 

Mr.  Parker.  I  have  put  on  455  pounds  on  my  farm  per 
acre,  and  from  400  to  500  on  the  gentleman's  farm  that  I 
had  charge  of.  But  on  the  piece  of  land  on  which  I  made 
the  experiment,  that  I  spoke  of  in  my  paper,  no  one  has 
any  recollection  when  any  manure  or  fertilizer  was  used.     I 
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put  it  on  that  at  the  rate  of  1,200  pounds  to  the  acre.  And, 
as  you  will  see  in  my  paper,  I  have  omitted  two  years  when 
I  did  not  use  any  fertilizer ;  but  I  am  satisfied  that  with  450 
pounds  to  the  acre  for  several  years  in  succession  I  get  a 
crop  of  three  tons  to  the  acre.  I  think  that  would  be  a  safe 
estimate. 

Secretary  Sessions.  What  did  it  cost  you  to  mix  and 
apply  it? 

Mr.  Parker.  To  mix  and  re-pack  $1  per  ton,  and  to 
apply  it  cost  in  the  neighborhood  of  $1.50  or  $1.25.  I  have 
done  it  for  $1.25  a  ton.     I  use  the  Acme  fertilizer  distributor. 

Secretary  Sessions.     How  much  help  do  you  need  ? 

Mr.  Parker.     One  team  and  two  men. 

Question.  How  much  will  be  the  expense  to  the  acre 
for  the  fertilizer  and  applying  it  ? 

Mr.  Parker.  Well,  I  have  not  figured  that,  so  I  cannot 
give  it. 

Secretary  Sessions.     How  much  is  the  cost  of  a  ton? 

Mr.  Parker.  Thirty-six  dollars,  and  one  dollar  for  mix- 
ing, and  we  have  mixed  and  put  on  five  tons  in  one  day  with 
two  men  and  a  team.  That  would  make  about  $38  or  $38.50 
a  ton  applied. 

Mr.  Chamberlaynb.  Have  you  at  any  time  made  any 
computation  as  to  the  relative  cost  of  the  plant  food  as  you 
mix  it  yourself  with  the  same  value  of  plant  food  in  the  or- 
dinary superphosphate  ? 

Mr.  Parker.     I  have  not.     I  could  not  tell  tliat. 

Mr.  Clark  (of  Granby).  I  would  like  to  inquire,  in  re- 
lation to  that  crop  of  rye,  as  to  what  would  probably  have 
been  the  production  of  that  land  without  the  fertilizer,  and 
also  whether  you  applied  the  fertilizer  at  the  time  you  sowed 
the  rye  or  in  the  following  spring? 

Mr.  Parker.  I  think  the  first  year  that  the  rye  was  sown 
we  might  have  received  two-thirds  as  much  without  fertilizer ; 
but  in  the  next  two  years  I  hardly  think  one-half  the  crop 
would  have  been  realized.  We  applied  the  fertilizer  at  the 
time  of  sowing  the  rye. 

The  Chairman.  I  am  sorry  to  break  off  this  discussion, 
but  in  order  to  carry  out  the  arrangements  of  the  Board  we 
shall  have  to  consider  this  meeting  adjourned  until  to-morrow 
morning  at  half-past  nine. 
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The  officers  of  the  Housatonic  Agricultural  Society  ten- 
dered a  banquet  and  reception  to  the  Board  of  Agriculture 
at  the  Berkshire  Inn,  Tuesday  evening.  The  bringing  to- 
gether in  this  manner  the  Board  of  Agriculture,  invited 
guests  and  citizens  of  the  neighborhood  was  in  every  respect 
delightful  and  was  thoroughly  appreciated.  A  male  quartette 
from  Pittsfield  added  much  to  the  enjoyment  of  the  evening. 


SECOND  DAY. 

The  meeting  was  called  to  order  at  10  o'clock  by  the 
Chairman,  Hon.  J.  H.  Rowley,  who  said :  Gentlemen,  the 
time  has  arrived  for  the  opening  of  this  meeting.  The  lect- 
ure this  morning  will  be  from  a  gentleman  whom  many  or 
all  of  you  have  seen  and  all  will  be  pleased  to  hear  from,  on 
the  subject  of  **  The  Handling  and  Feeding  of  Dairy  Cattle," 
by  Ex-Gov.  W.  D.  Hoard  of  Wisconsin. 

Ex-Gov,  W.  D.  Hoard.  Mr.  President,  ladies  and  gen- 
tlemen, and  members  of  the  Massachusetts  Board  of  Agri- 
culture, friends  and  brethren :  I  owe  you  an  apology  that  is 
difficult  to  make  —  that  is,  one  in  advance.  I  prefer  always 
to  apologize  after  the  offence  rather  than  before  it,  for  then 
I  am  more  sure  of  my  ground.  Mark  Twain  said  that  he 
always  preferred  to  introduce  himself  to  an  audience,  be- 
cause then  he  could  get  in  all  the  facts,  and  I  am  somewhat 
in  that  condition  in  regard  to  this  proposition. 

My  paper  to-day  is  in  many  particulars  too  long,  and  I 
shall  have  to  ask  your  good  and  kind  indulgence.  I  tackled 
a  big  question,  and  the  more  I  contemplated  it  and  drew 
upon  the  conclusions  of  my  lifetime,  the  more  important 
some  things  seemed.  And  still  I  shall  not  be  able  to  deal 
technically  with  the  question,  but  strive  to  reach  down  and, 
if  possible,  get  hold  of  principles. 


No.  4.]  DAIRY  CATTLE.  53 


THE  HANDLING  AND  FEEDING  OF  DAIRY  CATTLE. 


BY  EX -GOV.  W.  D.  HOARD  OK  FORT  ATKINSON,  WIS. 


In  all  the  events  of  life  there  seems  to  exist  a  certain  law 
of  sequence.  There  is  a  first  step  and  it  must  be  taken  first 
or  we  are  at  cross  purposes  with  our  central  purpose  all 
through. 

By  this  same  law  of  true  sequence  spoken  of  I  place  hand- 
ling a  cow  before  feeding  her,  for  the  ruling  reason  that  en- 
vironment and  its  influences  come  first.  Environment  will 
always  and  easily  alter  the  effect  of  feed,  while  it  is  difficult 
for  feed  to  change  the  effect  of  environment.  For  the  sake 
of  a  more  simple  term  I  shall  use  '*  handling"  in  place  of 
environment.  I  will  define  handling  under  the  following 
heads :  — 

(1)  Pasture  range  and  its  character. 

(2)  Winter  shelter,  barns,  stables,  etc. 

(3)  Methods  of  fastening. 

(4)  Sanitary  conditions,  ventilation,  watering,  exercise, 
etc. 

(5)  Humane  treatment. 

I  cannot  treat  of  either  of  these  subdivisions  minutely  be- 
cause of  lack  of  time.  All  I  can  do  is  to  speak  of  the  ruling 
principles  which  govern  for  good  or  ill  in  each. 

I  will  premise  by  saying  that  a  great  many  farmers  seem 
to  forget,  in  handling  their  cows,  that  they  are  dealing  with 
the  problems  of  life  and  maternity. 

I  desire  a  moment's  prayerful  reflection  on  that  question, 
and  I  do  not  utter  the  word  **  prayerful**  irreverently,  for 
if  there  is  a  subject  that  calls  for  profound  reverence,  it  is 
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the  question  of  maternity,  and  no  man  has  a  right  who  re- 
spects his  mother  to  forget  its  existence,  even  down  to  the 
lowest  foi'ms  of  life  that  God  has  made. 

They  forget  that  they  are  in  contact  with  the  most  sensitive 
physiological  machinery  in  existence  —  that  of  motherhood. 
They  think  and  act  toward  their  cows  as  if  they  were  so 
many  cast-iron  machines.  Such  ideas  lie  at  the  bottom  of  a 
large  portion  of  so-called  ill  luck  in  the  business.  Physio- 
logical results  can  only  be  had  by  the  use  of  physiological 
understanding.  Milk  is  the  physiological  result.  The  mys- 
tery of  these  maternal  functions  is  just  as  great  in  the  bovine 
mother  as  in  the  human  mother.  We  have  profound  stu- 
dents and  great  institutions  of  medical  learning  to  evolve 
the  truth  concerning  the  human  mother,  and  still  she  is 
very  much  an  unsolved  mystery.  We  have  ignorance,  blind 
selfishness,  and  cruelty  in  many  instances,  and  a  lack  of  good 
thinking  quite  generally  to  evolve  the  tinith  concerning  this 
bovine  mother ;  and,  as  if  to  add  the  cap-stone  to  our  folly, 
we  wonder  why  her  motherhood  is  not  more  profitable  to  us. 
Let  us  remember  one  thing,  and  remember  it  devoutly :  God 
ruleth  over  all.  His  laws  govern.  If  we  persist  in  ignoring 
or  violating  the  laws  that  relate  to  the  motherhood  of  the 
cow,  then  we  are  sure  to  meet  with  a  Joss  of  success  as  a 
punishment.  Hence  the  necessity  of  being  as  gods,  knowing 
good  practice  from  evil  practice,  and  why  one  is  good  and 
the  other  evil. 

I  start  with  the  supposition  that  every  man  desires  only 
good  cows  and  that  their  goodness  be  maintained  to  his 
largest  profit. 

Pasture. 

A  good  pasture,  one  that  is  conducive  to  the  most  profit- 
able results,  is  one  that  yields  an  abundance  of  sweet,  nu- 
tritious grass,  with  the  least  exertion  possible  on  the  part  of 
the  cow.  A  poor  pasture  is  one  either  short  in  food  or  that 
yields  poor  food,  or  that  requires  too  large  an  expenditure 
of  exercise  to  crop  a  day's  ration.  If  either  of  these  poor 
conditions  exists  it  may  be  taken  as  an  evidence  of  bad  man- 
aorement,  poor  handling.  Hiram  Smith,  the  noted  Wisconsin 
dairyman,  who  successfully  kept  one  hundred  cows  on  two 
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hundred  acres  of  land,  always  claimed  that  his  pasture  food 
cost  him  more  per  dried  pound  than  winter  food.  A  study 
of  all  surrounding  economies  reveals  usually  a  higher  range 
of  cost  of  product  to  price  received  than  in  winter. 

The  waste  of  succulent  herbage  by  treading  down  is  enor- 
mous. As  yet  no  one  has  suggested  a  practical  remedy  for 
this  evil.  As  the  pasture  grows  short  the  cows  increase  their 
exercise  to  obtain  food,  causing  shrinkage  of  milk,  and  hereby 
a  double  loss  soon  ensues.  There  is  an  intimate  relation 
between  bodily  ease  and  full-fed  contentment  and  the  largest 
production  of  milk.  A  profitable  cow  with  plenty  of  food 
never  seeks  exercise.  The  expenditure  of  nervous  and  phys- 
ical force  suflScient  to  produce  a  full  flow  of  milk  is  very 
taxing  to  her.  The  practice  of  dividing  the  pasture  into 
several  divisions  and  allowing  the  grass  in  one  to  recuperate 
and  freshen  in  growth  and  flavor  before  turning  in  again  is 
very  important,  and  is  practiced  and  highly  couunended  by 
a  few  who  have  tried  it. 


To   AND  FROM   THE  PaSTUBE. 

Serious  losses  occur  quite  frequently  through  hasty  and 
inconsiderate  driving,  particularly  from  the  pasture  at  night. 
I  could  quote  numerous  instances  that  I  have  investigated 
of  severe  loss  in  average  milk  returns  of  the  herd  through 
use  of  a  dog  or  stupid  boy.  And  a  boy  is  usually  as  he  is 
born  and  trained.  Very  much  to  the  discouragement  of  my 
&ther  in  the  early  part  of  my  life,  this  did  not  seem  true. 
If  the  old  gentleman  were  living  now  —  peace  be  to  his 
memory  !  —  I  believe  that  we  should  both  of  us  come  nearer 
together  than  we  ever  did  before. 

These  facts  are  being  brought  out  quite  rapidly  now  that 
the  daily  fat  content  is  taken  in  creamery  work.  Every 
owner  should  provide  himself  with  means  of  detecting 
these  losses  before  it  is  too  late  to  correct  them.  That 
means  buy  a  Babcock  tester.  Any  man  who  has  five  cows 
and  cannot  afford  the  sum  of  $2  per  cow  for  a  period  of 
years  for  a  Babcock  tester  that  will  cost  him  $10  and  will 
last  ten  years  —  if  he  cannot  afford  this  means  of  determin- 
ing that  which  he  could  not  otherwise  determine,  he  is  stand- 
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ing  in  his  own  light.  A  small  feed  of  bran  to  each  cow  at 
the  milking  stable  will  soon  bring  the  whole  herd  regularly 
to  the  yard  and  promptly  so  at  night. 

An  old  German  in  my  county  said  once  :  **  Der  dog  vill 
do  pretty  veil  for  der  bull.  Dat  don't  hinder  der  bull  very 
much ;  but  a  dog  for  a  cow  ish  a  humbug  on  der  man  dat 
own  der  cow." 

Shelter  in  Summer. 

Cows  need  shelter  in  summer  much  oftener  than  we  are 
apt  to  think.  I  doubt  if  it  is  wise  to  allow  them  to  remain 
in  a  rain  storm  even  in  midsummer.  In  our  eight  cream- 
eries we  have  kept  close  watch  of  the  effect  of  such  condi- 
tions on  milk  yield,  and  we  have  found  that  a  long  rain 
storm,  even  in  hot  weather,  is  almost  certain  to  reduce  the 
fat  percentage  of  the  milk.  The  Babcock  test  is  telling  some 
very  important  truths  nowadays. 

The  fly  pest  is  becoming  a  most  serious  question.  For  the 
past  three  years  a  large  number  of  dairymen  have  followed 
the  plan  of  keeping  the  cows  in  the  stable,  well  darkened 
in  the  daytime,  and  turn  them  loose  to  graze  at  night.  The 
Horn  Fly,  however,  seems  to  operate  with  about  the  same 
ease  in  the  dark  as  in  the  light,  and  no  relief  is  experienced 
short  of  the  application  of  grease  compounds.  Where  the 
Horn  Fly  has  most  abounded  it  is  thought  they  will  cease 
their  depredations  after  about  three  years.  Of  course, 
where  the  cows  are  kept  in  the  stable  in  daytime  they  must 
be  partially  soiled.  Nothing  is  better  for  this  purpose  than 
a  growth  of  oats  and  peas,  sown  on  very  early  ground  at  the 
rate  of  two  bushels  of  oats  to  one  of  peas.  The  White 
Schoenen  variety  of  oats,  on  account  of  its  stiffness  of  straw, 
and  the  small  Canada  pea,  make  an  excellent  combination. 
But  the  cheapest  and  best  system  of  sunmier  soiling  is  through 
a  silo.  Summer  stabling  requires  extra  care  to  keep  down 
all  foul  odors,  and  I  would  especially  recommend  a  liberal 
sprinkling  of  land  plaster  every  day  in  the  morning  and  at 
night.  This  will  instantly  absorb  all  ammoniacal  gases,  and 
also  prevent  the  floors  from  becoming  slippery.  Cows 
handled  in  this  way  amid  heat  and  flies  last  summer,  with 
their  food  supply  kept  up,  to  my  personal  knowledge, 
showed  scarcely  any  falling  off  in  milk  flow. 
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Shelter  in  Winter. 

Of  course,  the  northern  farmer  understands  the  necessity 
of  good  barns,  but  even  in  the  milk-producing  districts  trib- 
utary to  New  York,  there  is  a  strange  lack  of  understanding 
when  and  how  to  use  them.  I  have  ridden  on  the  cars 
through  various  old  dairy  counties  in  New  York  and  have 
been  really  amazed  at  the  wastefulness  of  dairy  farmers. 

Gentlemen,  let  me  add  a  word.  The  cost  of  waste  in  the 
United  States  to-day  is  greater  than  the  cost  of  production. 
I  believe  it  absolutely  and  emphatically  —  the  cost  of  waste 
is  greater  than  the  cost  of  production.  It  is  difficult  to  get 
men  to  see  often  where  they  waste.  With  the  mercury  down 
to  5  below  zero  I  have  seen  a  whole  neighborhood  of  cows 
tunied  out  of  the  barn  at  9  o'clock  and  left  to  wander  around 
the  fields,  ankle  deep  in  snow,  till  4  o'clock  in  the  afternoon. 
In  many  instances,  the  farmer  would  even  go  further  in  reck- 
less expenditure  and  haul  out  a  load  of  good  hay  and  feed 
the  cows  on  the  snow  as  a  noon  bite.  This  was  done  under 
the  mistaken  idea  that  the  cows  must  have  that  sort  of  exer- 
cise in  order  to  keep  healthy.  No  cow  can  long  give  milk 
profitably  under  such  treatment.  The  secretion  of  milk  pre- 
supposes at  the  outset  a  relaxed  condition  of  the  system. 
To  promote  this,  a  milk-giving  degree  of  warmth  is  neces- 
sary. Warmth  relaxes  and  promotes  the  secretions;  cold 
contracts  them.  Cold  increases  the  consumption  of  food 
without  corresponding  increase  of  product.  These  cows 
were  badly  handled  and  their  owners  were  not  using  dairy 
intelligence,  while  at  the  same  time  they  were  subjecting 
themselves  to  dairy  expense. 

Barns  and  Stables. 

In  the  construction  of  the  modem  dairy  barn,  there  are 
certain  considerations  that  belong  to  the  day  and  age  we  live 
in.  First,  they  must  be  well  ventilated.  Second,  they  must 
not  be  overcrowded.  Third,  they  must  be  well  lighted.  The 
matter  of  cheap  and  effective  ventilation  is  a  difficult  one  to 
deal  with.  We  must  warm  the  stable  with  the  heat  of  the 
animals'  bodies.     If  we  draw  off  the  warmed  air  to  supply 
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fresh  air  we  lower  the  temperature.  There  is  only  one  way 
out  of  the  difficulty  that  I  can  see,  and  that  is  to  allow  at 
least  from  800  to  1,000  cubic  feet  of  air  to  each  animal,  and 
more,  if  possible.  To  do  this  we  must  either  stable  a  less 
number  in  a  room  or  build  the  stable  room  wider  or  higher. 
I  believe  lumber  is  cheaper  than  tuberculous  cows,  and  I  am 
very  certain  that  a  great  improvement  in  the  healthfiilness 
of  the  stable  would  ensue  by  making  it  two  feet  higher  than 
they  are  usually  built.  Square  wooden  ventilating  pipes  can 
easily  be  built  from  the  stable  to  the  roof,  starting  at  about 
two  feet  from  the  floor.  They  do  not  work  perfectly  always, 
as  sometimes  the  current  sets  downward.  It  is  well  to  insert 
a  sliding  damper  to  regulate  the  current. 

It  is  a  serious  question  with  many  whether  it  is  not  a  bad 
practice  to  store  hay  and  fodder  over  the  cows.  The  finest 
barn  I  ever  saw,  as  shown  by  the  appearance  of  the  cows, 
was  in  the  form  of  an  L.  The  hay  and  ensilage  was  at  the 
end  of  the  short  angle.  The  cows  were  tethered  heads 
towards  a  centre  feeding  alley  in  the  longest  angle.  The 
centre  alley  was  ten  feet  wide,  ran  through  both  angles,  and 
seven  feet  overhead  was  hung  an  iron  railway.  Suspended 
thereto  was  a  large  box  on  rollers  capable  of  holding  1,000 
pounds  of  ensilage  or  about  300  pounds  of  hay.  This  was 
filled  with  either  hay  or  ensilage  as  desired,  at  the  fodder 
end  of  the  building,  and  rolled  along  on  the  overhead  track 
in  front  of  the  cows.  One  man  can  easily  push  the  box 
along  on  the  overhanging  railway  loaded  with  all  it  can  hold. 
In  this  way  the  fodder  was  kept  free  from  all  effluvia  from 
the  stables,  and  thorough  ventilation  was  easily  secured. 
This  barn  was  built  for  the  Gordon  Guernsey  herd  near  my 
home,  and  I  studied  its  effects  with  great  interest.  It  was 
only  a  story  and  a  half  stable,  quite  cheaply  built,  but  I  cer- 
tainly never  saw  cows  thrive  better  than  in  this  barn.  Every 
cow  barn  should  contain  one  or  more  box  stalls  for  a  sick 
cow  or  one  about  to  calve.  That  dread  disease,  milk  fever, 
may  often  be  averted  if  the  cow  is  placed  in  the  box  stall  a 
few  days  before  calving,  where  she  can  have  full,  free  use 
of  her  body  during  parturition.  Again  comes  the  solemn 
injunction  to  study  well  this  question  of  motherhood.  The 
box  stalls  should  command  full  view  of  the  other  cows,  to 
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promote  contentment  in  the  occupant.  They  should  also  be 
thoroughly  and  often  cleaned  and  well  disinfected  after  each 
birth  therein.  Parturient  apoplexy  sometimes  occurs  from 
contagion  derived  from  a  lack  of  disinfection  and  cleanliness. 

Lighting. 

Go  where  you  will  in  the  old  dairy  districts  you  will  find 
nine  out  of  ten  of  the  cow  barns  built  on  the  underground 
plan.  They  are  dark,  damp  and  poorly  lighted.  This  is  an 
unsanitary  condition,  causing  tuberculosis,  abortion  and 
other  diseases  which  plague  the  dairyman.  Lack  of  suffi- 
cient windows  makes  them  dark ;  the  large  amount  of  moist- 
ure voided  in  the  urine  and  exhaled  in  the  breath  makes  them 
damp.  Put  in  plenty  of  double  windows.  The  effect  will ' 
soon  be  noticed  in  the  increased  tone,  vigor  and  brightness 
of  the  cows  —  my  word  for  it,  if  you  choose  to  take  it,  for  I 
have  seen  it  occur  dozens  of  times  —  and  in  an  increase  of 
color  in  the  milk.  In  summer  when  the  cows  have  plenty 
of  sunlight  the  butter  is  yellow.  In  winter  it  is  white.  The 
green,  succulent  grass  has  much  to  do  with  the  question  of 
color  in  butter,  but  sunlight  has  more  to  do  with  it  than 
many  suppose.  Men  and  vegetables  grow  white  when  con- 
fined in  a  dark  room.  The  London  butchers  wish  for  white 
veal  and  to  secure  it  they  contract  that  the  calf  shall  be  fat- 
tened in  a  dark  room.  The  effect  on  the  cow  and  the  color 
of  her  butter  is  the  same.  In  the  consideration  of  all  these 
questions,  affecting  as  they  do  present  profit  and  future  sta- 
bility, we  should  remember  that  old  methods  have  come  up 
from  men  who  first  consulted  their  own  convenience.  The 
first  thought  was  to  save  labor  and  expense,  whether  it  was 
best  for  the  cow  and  her  final  profit  or  not. 

Our  first  consideration  should  be  to  do  that  which  will 
promote  the  efficiency  of  the  cow.  To  do  this  we  must  pro- 
mote her  comfort.  We  must  invest  time,  labor  and  capital 
to  promote  it,  for  we  sell  the  results  of  that  comfort. 

Did  you  ever  think,  my  friends,  that  we  are  selling  comfort 
when  we  are  selling  milk? 

We  are  not  selling  our  own  comfort  or  prejudices  to  the 
consumer.  Hence  the  higher  economy  of  modem  dairy  pur- 
pose.    It  is  in  the  light  of  the  highest  not  the  lowest  econ- 
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omy  that  we  must  study  and  act.  I  learned  a  valuable  lesson 
on  this  principle  from  an  old  German  years  ago.  I  had 
started  a  little  local  paper,  the  foundation  of  the  present 
*  •  Hoard's  Dairyman."  I  was  very  poor  in  pocket  and  poorer 
yet  in  judgment  and  courage.  My  old  German  friend  came 
in  to  see  me. 

**  Well,"  he  says,  **  that  newspaper  is  a  little  thing,  hey  ?  " 

"Yes,"  I  answered,  *«  quite  little." 

"Don't  you  mind. that,"  was  his  comforting  response* 
"  Every  man's  business  is  just  like  a  carrot  that  grows  in  the 
ground.  Way  down  in  the  dark  is  the  little  end ;  up  where 
the  sun  shines  is  the  big  end.  If  a  man  measure  his  busi- 
ness in  his  mind  by  the  little  end,  then  always  he  stays  right 
'  there.  But  if  he  measures  his  business  by  the  big  end,  then 
in  a  little  while  he  come  up  where  the  big  end  is,  and  he 
own  der  liddle  end  too." 

Fastening  Devices. 

In  selecting  a  method  of  fastening  cows  in  the  stable,  I 
believe  it  to  be  of  the  highest  profit  to  first  consider  the 
physical  economy  of  the  cow,  and  the  promotion  of  her 
milking  function.  That  is  **der  big  end  of  the  carrot." 
Too  many  first  consider  the  economy  of  room,  "how  many 
can  I  crowd  into  a  given  space,"  or  economy  of  time  and 
labor.  It  is  my  business  to  exchange  labor  for  money  and  I 
am  all  the  time  looking  for  a  chance  to  invest  time,  labor  and 
capital,  not  to  save  it,  but  to  invest  it. 

I  must  invest  it  at  the  highest  economy;  but  my  wife 
taught  me  a  lesson  once  about  economy  when  I  was  preach- 
ing to  her  the  necessity  of  denying  ourselves.  She  said, 
"That  is  not  economy;  that  is  privation.  Economy  calls 
for  a  wise  spending  of  means,"  and  I  said,  "  Madam,  I  bow 
to  your  interpretation  of  this  question.  I  guess  you  are 
right."    She  has  been  very  often  right,  much  to  my  chagrin. 

I  know  of  no  place  in  the  economy  of  dairying  where 
time,  labor  and  capital  can  be  invested  with  better  profit  than 
at  the  cow  end  of  the  question. 

I  am  solidly  convinced  that  the  rigid  stanchion  should  be 
indicted  for  being  a  barbarous  and  unprofitable  device.  It 
was  invented  solely  for  the  comfort  and  convenience  of  the 


No.  4.]  DAIRY  CATTLE.  61 

owner,  and  not  for  the  cow.  The  bruised,  swollen  knees, 
the  cramped,  rigid  position  in  lying,  the  very  frequent  in- 
stances of  injured  teats  and  udders  by  being  trod  on  by 
companion  cows,  the  very  evident  lack  of  that  ease  or  com- 
fort so  necessary  to  a  mother  if  she  gives  you  her  best  effort 
In  the  production  of  milk  —  all  these  are  sufficient  to  make 
the  indictment  hold.  All  of  these  things  constitute  the  force 
and  effect  of  handling. 

Watering. 

How  many  men  here  before  me  have  determined  for  them- 
selves how  much  an  ordinary  cow  of  1,000  pounds  will  drink 
on  winter  feed  ?  It  would  seem  as  if  we  should  know  about 
this  in  order  to  have  a  good  judgment  in  the  premises. 
I  find  that  the  range  is  from  80  to  150  pounds  a  day,  with, 
say,  seven  of  the  latter  to  three  of  the  former.  Cows  giv- 
ing a  large  flow  of  medium  quality  milk  will  drink  the  most 
water,  as  a  rule.  I  have  spoken  of  the  effect  of  cold  on 
the  secretion  of  milk.  The  same  law  applies  to  the  use  of 
cold  water  in  winter. 

If  any  of  these  men  here  will  consult  his  mother,  or  wife, 
if  she  is  a  mother,  they  will  quickly  inform  him  of  the  fact 
that  when  they  wish  to  promote  the  flow  of  milk  for  a  nurs- 
ing child  they  use  only  warm  drinks.  The  law  that  governs 
lactation  is  the  same  with  the  bovine  race  as  with  the  human. 
Once  let  a  dairyman  get  this  principle  firmly  implanted  in 
his  mind  and  he  will  find  it  invaluable  as  a  measuring  guide 
as  to  what  he  should  do.  Take  that  alone.  Do  not  ask  for 
technical  definitions  but  take  it  in  its  entirety,  and  go  on 
with  it  and  let  it  tutor  every  touch  of  the  hand,  and  it  will 
do  marvels.  The  mischief  is  that  we  have  put  the  hand  to 
this  wonderful  machine  called  the  cow,  before  we  sanctified 
it  with  the  brain,  and  we  have  made  many  sad  mistakes. 
The  saving  we  will  find,  is  not  so  much  in  labor  as  in  the 
feed,  or  rather  in  making  the  feed  more  effective  to  our  pur- 
pose. Here  again  do  we  see  the  influence  of  environment  or 
handling  on  feed. 

Exercise. 

On  this  question  I  believe  the  following  proposition  to  be 
true :  As  little  exercise  as  is  possible,  consistent  with  health 
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and  vigor.  We  handle  and  feed  for  milk.  Exercise  costs 
feed  and  a  lessened  production  of  milk.  We  cannot  evade 
the  working  of  that  law.  But  a  certain  amount  of  exercise 
is  no  doubt  necessary  for  health.  Let  us  always  remember, 
however,  that  if  we  shut  the  cow  up  in  a  barn  for  six  months 
for  the  sake  of  extra  flow  of  milk,  no  doubt  we  will  get  it ; 
but  we  must  take  extra  pains  to  make  the  environment  as 
perfect  as  possible.  She  must  have  good  air,  plenty  of  light 
and  dry  quarters.  We  must  never  forget  that  the  giving  of 
milk  is  a  function  of  motherhood,  and  we  must  be  obedient 
to  all  laws  that  promote  that  function.  The  natural  instinct 
of  a  cow,  when  left  to  herself,  is  to  eat  her  fill,  if  she  can 
get  it  easily,  and  then  lie  down  and  digest  it.  The  law  that 
governs  the  health  and  development  of  the  male  does  not 
apply  to  the  female  in  this  particular  of  exercise. 

Feeding. 

At  the  outset  let  us  consider  what  the  dairy  cow  produces. 
Milk  is  a  highly  nitrogenous  compound.  The  caseine  is 
almost  a  pure  albuminoid  and  is  one  of  the  three  chief  con- 
stituents of  milk.  It  is  almost  amusing  to  note  how  crude 
are  the  judgments  of  some  dairymen  on  this  subject.  Last 
summer  a  neighbor  asked  me  for  a  reason  why  certain  foods 
were  recommended  for  butter  cows.  I  commenced  by  trying 
to  show  him  the  character  of  milk,  how  it  was  composed  of 
about  4  per  cent  butter  fat,  3^  per  cent  caseine,  4.70  per 
cent  milk  sugar,  etc.  "Well,**  says  he,  *'I  don't  care  for 
these  other  compounds ;  show  me  how  to  feed  for  the  butter 
alone.'*  I  replied  that  I  would  do  so  if  he  would  find  me  a 
cow  that  gave  milk  composed  of  butter  fat  alone. 

The  composition  of  milk  should  teach  us,  approximately 
at  least,  how  to  feed.  We  cannot  get  the  butter  fat  without 
ithe  caseine,  sugar,  etc.  Hence,  we  feed  a  balanced  ration, 
one  that  is  sufficiently  composed  of  albuminoids  to  enable 
the  cow  to  produce  milk,  which  is  a  balanced  food  of  itself. 
You  feed  a  balanced  ration ;  you  get  back  a  balanced  food. 
There  is  no  such  thing  as  a  horse  which  has  two  trotting  legs 
and  two  running  legs.  Whether  he  runs  or  trots  he  must  be 
fed  for  all  four  legs.  It  is  so  with  the  idea  of  feeding  for 
milk.     The  cow  must  have  access  to  food  abounding  in  the 
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right  elements  for  the  production  of  milk.  There  is  a  great 
deal  of  significance  in  that  word  **  balanced." 

If  you  are  fattening  a  pig  which  has  attained  its  growth, 
you  feed  for  fat,  and  corn  meal  will  do  the  work  well.  In 
thact  case  you  have  but  one  object,  the  production  of  iBit. 
But  if  the  pig  is  not  full  grown  and  you  feed  a  fat-producing 
food,  you  at  once  hinder  growth  and  development  of  the 
carcass.  To  get  that  development  you  must  feed  sufficient 
muscle  and  bone  producing  food.  This  sort  of  food  is  known 
under  the  three  names  of  nitrogenous,  albuminoid  and  pro- 
tein, all  practically  meaning  the  same  in  their  effect  on 
physical  economy.  Now,  milk  was  not  originally  designed 
for  your  consumption  or  mine.  Its  original  purpose  is  for 
the  offspring  of  the  cow.  If  you  put  yourself  in  the  calf s 
place  it  will  not  change  the  purpose  of  nature.  Milk  is,  as 
I  said  before,  a  balanced  food  product  and  requires  a  balanced 
ration.  In  butter  making  we  make  direct  commercial  use 
of  only  one  part,  the  fat,  but  we  must  feed  for  the  production 
of  all  the  constituents  in  the  milk.  To  this  end  it  becomes 
necessary  to  select  largely  of  foods  that  most  abound  in 
albuminoids.  These  are  cotton-seed  meal,  oil  meal,  pea 
meal,  bran,  gluten  meal  in  grain,  etc.  There  is  another 
reason  why  the  cow  should  have  plenty  of  nitrogenous  or 
muscle  and  nerve  supporting  food.  And  I  invite  special 
attention  to  the  reasoning  along  this  line. 

I  have  said  that  milk  giving  was  a  maternal  function. 
This  function  draws  very  exhaustively  from  the  nervous 
forces  and  system.  The  cow  that  produces  a  pound  of  butter 
a  day  and  other  accompanying  solids  has  drawn  more  on  her 
nervous  force  than  the  ox  who  pulls  at  the  plough  all  day. 
For  this  reason  she  must  be  handled  so  as  to  prevent  nerve 
exhaustion^  and  fed  so  as  to  support  the  nervous  system. 
The  protein  foods  are  essentially  nerve  and  muscle  support- 
ing, and  if  a  good  cow  produces  milk  profitably  she  must  be 
fed  an  albuminoid  ration.  Sancho  Panza  said:  <<It  is  a 
great  waste  of  lather  to  shave  an  ass.*'  He  was  right.  By 
the  same  token  it  is  a  great  waste  of  good  food  to  pour  it  into 
a  poor  cow.  There  is  one  practical  way  for  every  man  to 
determine  whether  he  is  boarding  a  poor  cow  or  a  good  one^ 
and  that  is  by  the  use  of  the  Babcock  test. 
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Individualitt. 

It  is  very  essential  for  the  feeder  to  secure  as  soon  as  pos- 
sible a  judgment  of  each  cow  individually.  There  is  nothing 
in  the  whole  game  which  plays  a  more  potent  part  with  food 
and  result  than  individuality.  Every  cow  is  not  a  heathen, 
but,  like  the  heathen,  every  cow  is  a  **  law  unto  herself.** 
Nancy  Hanks  trots  a  mile  in  2.04  on  twelve  quarts  of  oats. 
That  is  the  speed  product  of  her  food.  Think  of  that  won- 
derful result.  Think  of  the  millions  of  dollars  that  have 
been  expended  to  achieve  it.  Think  of  the  intense  effort 
expended  in  the  study  of  breeding,  environment  or  proper 
handling  and  care.  Think  of  the  intense  education  of  the 
trotting  horse  driver  to  give  him  the  right  judgment  and 
skill.  Sum  this  all  up  and  then  tell  me  if  you  can  measure 
the  problem  of  making  a  first-class  trotter  by  twelve  quarts 
of  oats  a  day.  It  can't  be  done.  Then  imagine  a  man  tak- 
ing a  Norman  or  Clydesdale  horse,  weighing  1,500  pounds, 
and  trying  to  make  a  trotter  of  him  by  pouring  oats  into 
him.  You  cannot  imagine  it,  can  you?  No.  Why?  Be- 
cause there  is  not  a  farmer  in  the  land  but  knows  that  breed- 
ing and  handling  are  vastly  more  important  factors  to  success 
in  trotting  than  feeding.  Not  that  food  should  not  be  con- 
sidered, but  you  can  find  tens  of  thousands  of  farmers  who 
have  just  that  Norman  horse  stamp  of  judgment  about  cows. 

In  the  address  of  William  Widmann  before  the  Wisconsin 
Dairymen's  Association  on  the  subject,  **How  we  handle 
our  dairy  to  get  306  pounds  of  butter  per  cow,"  which  was 
published  in**  Hoard's  Dairyman,**  occur  these  significant 
words :  — 

Having  concluded  that  it  [dairying]  was  the  most  profitable 
branch  of  farming,  we  began  taking  better  care  of  the  cows,  made 
the  stable  more  comfortable  and  warmed  their  drinking  water,,  etc. 

Again :  — 

On  the  1st  of  October,  1891,  the  proprietor  of  the  factory 
started  the  system  of  paying  for  milk  by  the  test  plan.  It  devel- 
oped that  our  milk  only  yielded  3.9  pounds  of  butter  per  100 
pounds  of  milk.     Being  dissatisfied  loith  so  low  a  yields  we  tested 
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our  cowB  individaally ;  sold  a  number  of  the  poorest,  and  started 
a  search  for  batter-producing  food. 

I  have  italicized  the  following  words  in  the  foregoing  quo- 
tation, carey  comfortable^  testf  dissatisfied  with  so  low  a  yields 
soldy  search^  and  desire  to  call  your  attention  to  the  fact  that 
they  constitute  the  key-stones  to  the  development  of  Mr. 
Widmann  into  a  successful  dairyman ;  and  what  this  mill  of 
education  has  done  for  him  it  will  do  for  me,  for  you,  or 
any  other  man  who  submits  himself  to  its  logic  without  con- 
ceit or  prejudice.  Here  is  a  bit  of  his  personal  experience 
that  may  prove  interesting :  — 

Not  having  much  land  for  pasture  that  summer,  we  concluded 
that  feeding  grain  was  necessary.  We  fed  about  two  pounds  cot- 
ton-seed meal  and  bran  as  long  as  the  cotton-seed  meal  lasted, 
which  was  until  July  1 ,  after  which  we  fed  nothing  but  bran.  The 
omission  of  cotton-seed  meal  resulted  in  a  decrease  of  both  quan- 
tity and  quality  of  milk.  We  have  concluded  to  feed  grain  in 
summer  hereafter.     It  will  take  less  land  for  pasture. 

(How  many  think  of  that?  Sometimes  we  cannot  help 
ourselves ;  our  pasture  is  of  such  a  character  that  it  is  not 
worth  much  for  anything  else.) 

The  cows  will  do  better  —  not  go  dry  as  long— be  in  better 
condition  the  following  winter.  The  largest  average  daily  amount 
of  milk  and  butter  we  ever  received  was  the  following  October, 
while  they  were  feeding  on  new  seeding  of  clover  during  the  day, 
kept  in  the  stable  at  night,  and  fed  twenty  pounds  of  ensilage, 
three  pounds  of  oil  meal  and  four  of  bran. 

Note  this  combination :  succulent  food,  clover  and  ensi- 
lage, with  a  strong  ration  of  milk-producing  solids,  and 
keeping  in  the  barn  at  night,  so  that  the  chill  of  night  air, 
in  October  even,  should  not  detract  from  the  profitable  ac- 
tion of  the  milk-producing  function.  Here  we  see  clearly 
disclosed  the  working  of  certain  principles. 

Again :  — 

We  endeavor  to  give  to  each  cow  in  the  herd  our  personal  atten- 
tion, and  feed  them  individually ^  according  to  the  capacity  of  each. 

I  have  italicized  the  words  individually  and  capacity.     I 
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quote  the  summing  up  of  this  talented  young  dairy  farmer 
in  the  following  two  paragraphs  at  the  close  of  the  address. 
He  is  a  Grennan  boy  raised  in  the  city  of  Fprt  Atkinson^ 
his  Mher  a  wagon-maker,  and  was  put  on  a  farm,  and 
shames  nine  out  of  ten  of  the  farm-i*aised  boys  of  that 
county.  There  is  something  queer  about  this  life,  anyway, 
isn't  there  ?  He  has  a  masterful  sense  in  his  business.  He 
says:  — 

We  estimate  the  cost  of  keeping  a  cow  at  $40  a  year ;  $20  is 
for  grain,  $11  for  ensilage  and  other  coarse  feed  in  winter,  and  $5 
for  grain  and  $4  for  pasture  in  summer. 

For  the  calendar  year  ending  Dec.  31,  1892,  our  cows  gave  ns 
179,936  poands  of  milk,  giving  us  a  credit  at  the  factory  for  7,801 
pounds  of  butter.  This  was  an  average  yield  per  cow  of  7,455| 
pounds  of  milk  and  325^  pounds  of  butter. 

Understand,  these  are  the  figures  taken  from  the  creamery 
books,  and  not  private  record.  The  gross  cash  returns  were 
$73  per  cow.  The  skim-milk  was  returned  to  him,  he  mak- 
ing no  account  of  it  in  this  calculation,  though  it  was  made 
profitable  in  another  way. 

Turn  where  you  will,  you  will  find  it  a  wonderfully  broad 
field,  one  that  will  take  all  the  brains  you  can  muster  to  ex- 
plore. It  is  something  like  that  field  that  the  farmer  started 
to  plough  with  a  team  of  unbroken  steers.  They  went 
hither  and  thither  and  he  could  not  control  them,  so  he  set 
in  the  plough  and  said,  **  Go  where  you  are  a  mind  to ;  this 
field  all  needs  ploughing."  Don't  look  at  it  cheaply ;  don't 
think  you  need  not  exercise  the  very  best  intellect,  the  best 
honesty,  and  the  best  training  you  can  secure.  It  requires 
more  brains  than  politics  (the  Lord  knows  that,  and  so  do 
I),  more  honesty  than  banking,  and  more  trained  thought 
and  skilful  hands  than  running  an  engine.  To  promote  all 
these  to  their  best  fruition  is  what  we  are  here  for* 

Dairy  Education. 

Because  a  man  keeps  cows,  is  no  sign  whatever  that  he  is 
a  successful  dairyman.  In  the  eight  Hoard  Creameries  about 
Fort  Atkinson,  Wis. ,  are  nearly  six  hundred  patrons.  Every 
man  has  an  equal  chance  with  his  neighbor,  for  all  are  paid 
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for  their  milk  by  the  test  value.  The  butter  all  sells  for  the 
same  price.  Yet  there  is  a  wonderful  difference  in  the  result 
per  cow  and  per  100  pounds  of  milk,  and  finally  per  pocket. 
Here  is  one  man  with  an  average  of  nineteen  cows,  nine  of 
them  two-year-old  heifers,  whose  average  yield  of  milk  per 
cow  at  the  creamery  was  4,796  pounds,  producing  289.53 
pounds  of  butter  per  cow,  and  for  which  the  creamery  paid 
him  for  the  year  an  average  dividend  of  $1.36  per  100 
pounds.  Here  is  another  man  that  is  contented  with  less 
milk  per  cow  and  an  average  annual  dividend  of  97  cents ; 
another  with  less  milk  and  a  dividend  of  96  cents ;  another 
with  less  milk  and  a  dividend  of  93  cents ;  another  with  less 
milk  and  a  dividend  of  91  cents.  The  first  man  is  a  dairy 
student.  He  reads  and  studies  the  experiences  of  other  men. 
He  is  not  bound  up  in  his  own  conceit.  He  realizes  the  fact 
that  success  with  the  cow  is  very  largely  a  matter  of  good 
judgment,  and  that  to  exercise  good  judgment  he  must  study 
and  educate  himself  on  dairy  questions.  You  can  judge  for 
yourselves  whether  it  pays  or  not. 

Two  years  ago  I  visited  the  Milk  Condensing  Factory  at 
Dixon,  111.  The  superintendent  had  the  figures  per  cow 
concerning  every  patron.  A  few  wiU  serve  to  illustrate  this 
point.  One  herd  of  45  cows  gave  an  average  of  4,055 
pounds  per  cow,  receiving  therefor  $42.39  per  cow.  Another 
of  46  cows  gave  5,630  pounds  per  cow,  receiving  $60.56  per 
cow.  A  number  of  other  herds  averaged  over  $70  per  cow. 
The  price  of  milk  was  uniform  to  all,  being  90  cents  a  hun- 
dred in  summer  and  $1.30  in  winter.  I  published  the  facts, 
and  the  men  concerned  read  them.  They  were  amazed  at 
the  difference.  (*•  Many  are  called,  but  few  chosen.")  A 
few  saw  at  once  the  value  of  making  a  comparative  study  of 
others'  herds  and  methods,  and  enlarging  their  knowledge 
and  judgment  by  the  experience  of  other  men.  The  rest, 
however,  kept  on  in  the  good  old  way  of  indifference  and 
sublime  fietith  that  the  Lord  would  somehow  be  good  to  those 
who  despised  knowledge.  There  was  a  time  when  the  Lord 
winked  at  ignorance.  That  was  in  a  former  dispensation, 
however.  A  larger  and  better  exercise  of  intellect  is  the 
one  thing  needed  in  this  dairy  business,  East  and  West, 
North  and  South. 
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The  Chairman.  I  see  assembled  here  upon  this  occasion 
more  practical  dairy  farmers,  more  creameries  represented, 
than  I  ever  saw  before  in  Berkshire  County  or  in  the  State 
of  Massachusetts.  We  have,  gentlemen,  about  two  hours 
to  comment  upon  and  criticise  the  interesting  address  to 
which  we  have  listened.  I  hope  the  gentlemen  will  avail 
themselves  freely  of  the  opportunity,  but  I  will  ask  you  to 
limit  your  remarks  to  about  ten  minutes,  as  there  are  a  great 
many  here. 

Mr.  M.  I.  Wheeler  (of  Great  Barrington).  The  lect- 
urer stated  that  the  quantity  of  milk  was  decreased  in  con- 
sequence of  exposure  to  storm  in  summer.  I  would  ask 
him  whether  that  was  due  to  the  effect  upon  the  animal  or 
to  its  effect  upon  the  feed  that  the  cows  took,  whether  the 
added  moisture  to  the  grass  does  not  so  reduce  it  rather  than 
the  effects  upon  the  animal  herself. 

Ex-Qovernor  Hoard.  There  is  a  great  deal  about  this 
question  which  I  do  not  know.  I  am  not  able  to  say,  but 
both  might  exist.  I  am  convinced  that  the  chief  factor  was 
the  effect  upon  the  animal  herself,  for  the  reason  that  corre- 
sponding experiments  along  those  lines  have  shown  me — 
and  I  think  you,  Mr.  Wheeler,  will  remember  it,  if  you 
reflect  —  that  any  disturbance  of  the  comfort  of  a  cow  has 
an  effect  upon  the  character  of  the  milk.  When  a  long 
storm  ensues  and  the  cow  gradually  begins  to  feel  a  sense  of 
discomfort,  there  is  a  disturbance  of  nervous  action,  and 
nervous  action  has  a  wonderfully  quick  influence  upon  lac- 
teal secretion,  and  particularly  upon  the  butter-fat  content, 
which  is  the  most  variable  of  all  the  contents  of  the  milk. 
Therefore  I  reason  that  this  was  due  largely  to  the  disturb- 
ance upon  the  cow  herself,  and  may  be  that  in  affecting  the 
food  it  did  the  same  thing  also. 

Mr.  Wheeler.  That  question  was  suggested  by  the  fiict 
that  I  read  a  great  many  years  ago  in  the  **  Country  Gen- 
tleman "  an  article  by  Mr.  Atkinson,  in  which  the  writer 
asserted  that  shade  trees  in  a  pasture  were  an  absolute  dis- 
advantage to  cattle  that  were  pastured  there ;  that  in  the 
summer  they  were  seeking  their  own  comfort  under  the  shade 
trees,  and  they  filled  their  stomachs  with  the  grasses  which 
were  reduced  in  concentrated  food  elements  by  the  dews  of 
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the  night  and  morning ;  that  the  cattle,  when  they  were  not 
thus  situated,  had  more  concentrated  food  than  the  grass  fur- 
nished, with  the  moisture  that  came  to  it  through  the  night 
and  through  the  storm.  That  was  the  teaching  of  that  day. 
Of  course,  that  was  a  good  many  years  ago,  and  new  ideas 
and  better  knowledge  prevail  to-day  in  many  respects, 
whether  in  that  or  not  is  a  question. 

Ex-Governor  Hoard.  That  is  another  question.  This  is 
a  specific  question  brought  out  by  the  Babcock  test  upon  the 
milk  of  the  cows  in  my  creamery.  Always  foDowing  a  se- 
vere storm  there  is  a  decrease  in  the  fat  content  of  the  milk. 
I  am  not  speaking  about  the  question  of  the  cow  lying  in 
the  shade.  That  is  a  question  to  be  separately  considered. 
Whether  the  cow  gets  lazy  and  seeks  the  shade  and  does  not 
do  half  as  much  as  she  ought  to,  or  whether  the  heat  is  a 
cause,  I  do  not  know.  There  has  been  some  investigation 
made  by  the  Vermont  Experiment  Station,  which  the  Com- 
missioner here,  Mr.  Whitaker,  has  very  finely  brought  out, 
showing  that  as  the  heat  increases  above  76^  there  is  a  de- 
crease of  butter  fat  contained  in  the  milk.  The  effect  of  a 
rainstorm  upon  the  decrease  of  the  average  butter  fat  of  all 
the  herds  represents  something  like  six  hundred. 

Secretary  Sessions.  You  mean  the  decrease  is  in  the  but- 
ter fat  of  the  milk  following  a  storm  ? 

Ex-Governor  Hoard.  Yes,  sir.  Suppose  a  storm  occurs 
to-day,  and  all  day  long  there  js  a  pelting  storm.  At  night 
the  cows  are  milked  and  the  cream  is  brought  to  the  cream- 
ery and  is  tested  to-morrow  morning.  It  will  show  at  once 
that  there  has  been  a  decrease  of  butter  fat.  I  reason  that 
it  is  attributable  to  the  fact  that  the  cow  is  made  uncomfort- 
able, and  thereby  nervously  disturbed. 

Question.     Will  it  show  any  decrease  in  milk? 

Ex-Governor  Hoard.  Not  as  much ;  still  some  decrease 
in  the  quantity  of  milk ;  but  it  will  mainly  show  in  the 
butter-fisit  content. 

Dr.  Pierce  (of  Vermont) .  Does  not  the  heat  and  effort 
of  feeding  affect  the  nervous  system  and  disturb  it,  causing 
the  same  discomfort  as  a  rainstorm  ? 

Ex-Governor  Hoard.     I  reason  so. 

Dr.  Pierce.    I  think  every  physician  here  will  recognize 


70  BOARD  OF  AGRICULTURE.    [Pub.  Doc. 

the  speaker's  position  when  he  speaks  of  the  comfort  of  the 
animal. 

Ex-Governor  Hoard.  I  never  have  any  difficulty  in  being 
understood  by  physicians  and  women. 

Dr.  Pierce.  Last  Saturday  I  was  in  the  village  of  Mil- 
lington,  in  this  State,  where  I  came  across  a  very  fine  illus- 
tration of  what  has  been  given  us  this  morning.  I  met  a 
gentleman,  a  common  farmer  by  appearance,  and  not  quite 
the  average  of  the  common  former.  I  was  listening  to  the 
banter  of  a  number  of  other  farmers  in  regard  to  his  taking 
care  of  his  cow,  and  especially  one  who  sold  him  the  cow. 
She  was  a  grade  Jersey.  When  he  purchased  the  cow  she 
made  a  pound  of  butter  a  day.  That  was  all  that  the 
seller  had  guaranteed  the  cow  to  do.  They  were  laughing 
at  him  because  he  was  spending  so  much  time  on  her ;  but 
the  cow  was  making  seventeen  pounds  of  butter  a  week.  I 
listened  to  the  banter  a  while,  and  I  asked  him  what  he 
did.  "  Well,"  he  said,  **  I  will  tell  you  about  that.  I  read 
*  Hoard's  Dairyman,'  and  take  pride  in  the  care  of  the 
cow." 

Mr.  Kline  (of  Egremont).  In  connection  with  Mr. 
Wheeler's  question  about  rain  aflecting  cows,  decreasing 
their  product  on  account  of  a  storm,  this  circumstance  comes 
to  mind.  There  was  a  butter  and  cheese  factory  in  this 
county  a  few  years  ago,  and  the  manager  of  it  told  me  that 
always  in  an  east  wind  the  product  of  the  cow  was  quite  a 
per  cent  less  than  in  a  north  wind,  even  if  there  was  no 
storm.  This  manager  said  he  could  always  tell  by  the  wind 
what  the  product  was  going  to  be  the  following  two  or  three 
days. 

Secretary  Sessions.     That  was  in  the  quantity  of  milk? 

Mr.  Kline.  No,  in  the  per  cent  of  butter  product  from 
the  milk.  He  said  it  would  be  always  less  with  an  east  wind 
than  with  a  north  wind. 

Ex-Governor  Hoard.  I  have  had  no  experience  in  that 
line.     I  have  made  no  observation  distinctively. 

The  Chairman.  Apropos  to  that  question,  I  will  say  that, 
according  to  the  report  of  the  superintendent  of  the  cream- 
ery for  two  successive  years,  it  took  a  larger  number  of 
spaces  to  make  a  pound  of  butter  in  the  month  of  Septem- 
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ber  than  it  did  in  any  other  month ;  that  is,  it  took  nearly 
or  quite  seven  spaces  to  make  a  poand  of  butter,  whereas 
the  average  of  other  months  was  a  little  over  six.  I  be- 
lieve I  make  the  statement  correctly.  I  want  to  ask  why 
that  was  so  in  that  particular  month? 

Mr.  EIline.  My  idea  is  the  cattle  were  eating  too  much 
frozen  grass. 

The  Chairman.  We  have  another  superintendent  of  a 
creamery  just  over  the  line  in  the  Nutmeg  State,  who  per- 
haps can  tell  us  something  about  this  subject,  Mr.  Gold. 

Mr.  T.  S.  Gold  (secretary  of  Connecticut  Board  of  Agri- 
culture). I  will  merely  suggest  that  Governor  Hoard's 
position  in  Wisconsin  does  not  enable  him  to  understand 
what  an  east  wind  in  New  England  is,  and  what  it  means  to 
everybody,  and  it  means  the  same  for  the  cow.  It  is  a  wind 
that  generally  produces  disturbance  of  all  our  mental  and 
physical  qualities.  It  makes  us  uncomfortable.  Here  it  is 
the  uncomfortable  wind  of  New  England,  and  it  follows  right 
in  the  line  here  that  a  cow  should  shrink  in  her  milk,  as 
Governor  Hoard  has  said,  whenever  she  is  made  uncomfort- 
able. Why  should  not  the  east  wind  make  her  uncomfortable, 
just  as  it  does  humanity  ? 

Mr.  HoRTON.  We  had  occasion  in  the  last  six  months  to 
make  investigations  concerning  a  fly  which  troubled  the 
farmers  of  Massachusetts.  Mr.  George  L.  Clemence  has 
had  some  experience  which  seemed  to  me  to  do  away  with 
the  fly  at  very  smaU  expense,  and  for  the  benefit  of  the 
fEirmers  present,  with  your  permission,  I  would  like  to  have 
him  give  you  a  sketch  of  it. 

Mr.  Georoe  L.  Clemence  (of  Southbridge).  In  the 
fore  part  of  August  my  herd  had  been  very  much  troubled, 
not  only  with  the  conunon  fly,  but  with  this  new  pest 
called  the  horn  fly.  About  this  time  a  friend  of  mine 
sent  me  a  device  to  try  on  my  cows,  an  instrument  for 
spraying  cows  with  kerosene  oil.  He  said  it  kept  the  fly 
from  his  herd,  and  advised  me  to  try  it.  I  did  so,  and  with 
the  very  best  results.  The  device  is  a  simple  spraying  in- 
strument, and  I  found  with  about  half  a  pint  of  kerosene 
oil,  costing  less  than  a  cent,  that  I  could  spray  twenty-five 
cows  inside  of  five  minutes,  killing  the  fly,  and  the  cows 
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would  not  be  troubled  again  for  an  hour  and  a  half  or  two 
hours ;  and  I  found  that  it  is  not  only  a  great  comfort  to  the 
cow,  but  also  favorably  affects  the  yield  of  milk.  I  sprayed 
the  cows  in  the  morning,  but  you  all  understand  very  well 
that  kerosene  oil  evaporates  very  quickly,  and  it  does  not 
last  probably  more  than  two  hours.  A  very  small  quantity 
can  be  used.  It  kept  them  as  quiet  as  in  the  middle  of 
December  or  January.  I  let  them  out  after  milking,  and 
when  they  are  returned  to  the  stable  I  again  use  the  sprayer. 
I  supplement  their  pasture  feed  with  oats  and  peas. 

The  Chairman.  I  see  Mr.  Sanborn  present,  and  I  would 
like  to  hear  from  him. 

Mr.  C.  E.  Sanborn  (of  Boston).  I  believe  I  was  never 
called  upon  before  or  ever  spoke  in  public,  but  I  must  say 
that  this  discussion  in  reference  to  flies  has  been  of  great  in- 
terest to  me  in  view  of  the  experience  which  I  have  had  in  the 
last  two  years.  I  have  quite  a  large  stock  farm,  for  New 
England,  of  horses,  and  during  the  season  of  1892  in  Maine 
we  were  troubled  more  than  usual  with  flies  of  different 
varieties.  My  stock  would  come  in  from  the  pastures  sim- 
ply worn  out  from  fighting  flies,  and  required  a  good  deal 
of  extra  feeding.  I  was  reconmiended  this  season  by  an 
old  veterinary  to  use  rancid  fish  oil  with  boiled  sage.  The 
boys  went  into  the  pasture  with  a  pail  and  an  old  paint  brush 
and  put  some  of  this  on  the  animab,  in  two  or  three  places, 
perhaps  once  in  three  days,  and  they  were  free  from  the 
trouble  of  flies.  You  could  see  them  feeding  all  day  long 
in  the  sunshine,  and  we  had  no  trouble  whatever. 

Mr.  Hartshorn  (of  Worcester).  I  would  like  to  know 
why  the  use  of  fish  oil  would  not  be  beneficial  on  milch  cows. 

The  Chairman.  I  would  like  to  ask  Mr.  Clemence  as  to 
the  use  of  kerosene.  Did  you  discover  that  it  had  any  effect 
upon  the  milk  in  any  way  ? 

Mr.  Clemence.  Not  a  particle ;  but  I  found  that  if  you 
sprayed  the  cow  immediately  before  milking  you  could  smell 
kerosene  in  the  stable,  although  I  never  detected  it  in  the 
milk.  But  it  seems  to  me  that  it  would  be  advisable  to  wait 
ten  or  fifteen  minutes  after  applying  the  kerosene  before 
commencing  to  milk.  By  that  time  I  do  not  think  you  will 
have  the  smell  in  the  stable. 
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Mr.  Nye  (of  Barnstable).  I  remember  we  used  to  ase 
whale  oil  when  I  was  a  boy,  but  I  think  that  it  cannot  be 
used  on  cows  to  advantage.  The  odor  remains  a  long  time, 
and  I  should  hesitate  long  before  I  used  it  on  a  milch  cow. 

Mr.  Wh££LER.  On  this  question  allow  me  to  say  that 
the  New  York  Experiment  Station  recommended  train  oil 
to  be  applied  to  cows,  put  on  with  a  brush,  and  I  tried  it 
with  very  satisfactory  results.  •  I  do  not  know  what  it  is 
exactly,  but  it  is  known  in  the  market  as  train  oil,  and  it 
has  very  little,  if  any,  odor,  not  enough  to  be  perceptible 
—  not  enough,  certainly,  to  have  any  influence  upon  the 
flavor  of  the  butter. 

Mr.  Hartshorn.  I  used  last  sunmier  three  quarts  of  fish 
oil  with  one  ounce  of  carbolic  acid,  in  that  proportion,  with 
excellent  effect  upon  my  cows  with  reference  to  the  horn  fly ; 
but  it  has  to  be  vigilantly  used,  for  the  flies  get  there  at  any 
possible  time  and  place.  It  was  the  first  appearance  of  the 
horn  fly  in  our  county  last  summer. 

Mr.  Pratt.  What  is  the  description  of  the  fly  ? 
Mr.  Hartshorn.  It  is  very  much  like  a  half-grown 
house  fly,  a  very  small  fly.  The  flies  will  stand  right  on 
their  heads  in  the  hair  until  they  are  filled  with  blood.  They 
get  upon  the  shoulders  and  neck,  and  I  never  saw  anything 
more  persistent  in  sucking  blood  out  of  an  animal  than  the 
horn  fly. 

Secretary  Sessions.  We  have  them  in  various  places  in 
the  Commonwealth. 

Mr.  West  (of  Hadley).  I  would  like  to  ask  Governor 
Hoard  if  he  would  give  the  same  ration  of  grain  in  the  sum- 
mer that  he  would  in  the  winter.  We  have  a  silo.  Will 
he  give  us  a  ration  for  summer  treatment  of  grain  ? 

Ex-Governor  Hoard.  You  should  feed  according  to  tem- 
perature. In  the  winter  time  you  have  to  feed  a  larger  pro- 
portion of  food  that  produces  fat,  because  you  must  maintain 
the  temperature.  In  the  animal  economy  we  burn  food  to 
keep  up  bodily  heat  as  we  bum  wood  in  the  house  to  keep 
up  heat  in  the  winter ;  and  I  do  not  know  that  there  is  any 
diflerence  in  the  process  of  combustion  inside  the  body  than 
there  is  out,  but  we  must  keep  up  the  heat ;  therefore  a  win- 
ter ration,  as  a  rule,  should  contain  a  larger  proportion  of 
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faeat-prodacing  matter,  of  starchy  food.  In  the  summer 
time  we  have  this  outside  heat  provided  for  us ;  therefore 
the  summer  ration  should  contain  a  larger  proportion  of  the 
muscle  and  nerve  supporting  food,  the  albuminoid  food,  and 
in  that  conjunction  I  do  not  know  of  anything  that  is  much 
better  than  that  ration  which  Mr.  Widmann  used  —  that  is, 
bran  and  oil  meal,  or  pea  meal,  or  cotton-seed  meal.  I  feel 
A  little  dubious  about  handling  cotton-seed  meal,  though  I 
think  it  is  a  very  valuable  food ;  but  I  have  to  handle  it  with 
some  care. 

Mr.  Pratt  (of  Middleborough).  I  have  been  accustomed 
for  many  years  to  feed  very  heavily  with  cotton-seed  meal 
in  making  milk  for  the  Boston  market.  I  have  now  become 
connected  with  a  creamery  which  from  the  very  first  day  of 
its  operation  and  for  several  years  has  had  an  established 
reputation  for  making  a  very  fine  quality  of  butter,  and  they 
get  a  very  large  price  for  the  product  of  their  creamery. 
Now,  in  their  regulations  they  forbid  using  cotton-seed  meal 
or  anything  of  that  nature.  Is  it  wise  for  them  to  allow  it 
to  be  used  in  small  quantities  ?  No  one  furnishing  cream  for 
the  creamery  is  allowed  to  use  any  cotton-seed  meal,  gluten 
meal,  or  anything  of  that  nature.  As  I  understand  it,  they 
have  an  idea  that  it  will  flavor  the  butter. 

Ex-Governor  Hoard.  My  experience  does  not  coincide 
with  this  rule.  I  make  butter  for  3,200  families  in  Chicago ; 
I  supply  them  every  week,  and  I  do  not  believe  that  any 
man  in  the  world  has  more  critical  customers.  If  you  could 
see  some  of  my  correspondence  you  would  say  so.  I  am 
accused  of  about  everything  on  earth  except  of  being  an 
honest  man,  the  people  declaring  that  I  am  serving  them 
oleomargarine  and  all  sorts  of  things.  In  the  main  I  have  a 
very  fine  class  of  people  to  work  for,  whom  I  appreciate 
very  highly.  There  are  a  few  cranks  among  them,  but  I  do 
not  believe  anybody  has  a  more  sensitive  demand  to  satisfy 
than  I  have,  and  I  would  not  under  any  circumstances  insti- 
tute such  a  rule ;  but  I  would  insist  that  either  cotton-seed 
meal  or  oil  meal  should  be  used  in  small  quantities,  and  that 
it  should  be  used  carefully. 

Mr.  Pratt.     How  many  pounds  per  day  can  be  allowed? 

Ex-Governor  Hoard.     Not  to  exceed  two.     Maybe  I  can 
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indulge  in  a  little  reasoning  which  will  help  on  this  matter. 
All  of  yoa  know  that  the  stripper's  butter  is  deficient  in 
flavor.     You  know  that  after  gestation   has  set  in  —  six 
months,  say — the  process  of  gestation  takes   out  of  the 
butter  all  flavor,  and  feeding  cotton-seed  meal  in  large  quan- 
tities produces  fat  to  such  an  extent  that  it  is  almost  the  same 
as  strippers'  butter.     Now,  that  does  not  show  that  a  man 
should  not  use  it  with  temperance  and  with  judgment.     A 
:small  amount  of  cotton-seed  meal  is  a  help  in  the  promotion 
•of  this  albuminoid  property  that  I  am  speaking  of,  but  it 
should  not  be  used  as  largely  as  some  men  use  it.     Then  in 
regard  to  this  matter  of  flavor,  I  will  guarantee  that  this 
creamery  you  speak  of  wDl  find  the  same  diflBculty  if  they 
:should   make   butter  from  all  strippers'  milk.     Supposing 
'every  cow  had  been  six  months  milked  or  eight  months 
milked,  that  creamery  would  find  it  impossible  to  make  a 
fine  article  of  butter.     It  cannot  be  done.     I  never  could  do 
it.     What  is  the  cause  of  that?    There  are  two  basic  fats 
in  milk.     The  flavor  in  the  butter  is  largely  the  result  of 
the  butyrine  and  caprone,  and  gestation  takes  that  entirely 
out,  and  so  in  regard  to  feed.     I  do  pot  think  that  cotton- 
seed meal,  handled  rightly  and  moderately,  will  do  butter 
any  hurt.     It  does  not  hurt  mine  ;  but  I  have  insisted  that 
it  should  be  used  carefully.     I  have  had  no  experience  as  to 
gluten  meal  that  leads  me  to  believe  it  is  any  more  harmful 
than  bran,  but  it  is  a  very  high  protein  food,  and  those  pro- 
tein foods  can  never  be  used  as  largely  as  a  great  many  men 
want  to  use  them.     You  must  use  a  larger  bulk  and  balance 
that  ration.     Then  another  point  on  feeding.     I  have  never 
been  able  in  my  experience,  with  not  more  than  one  cow  in 
a  hundred,  to  secure  any  profitable  results  with  above  eight 
or  ten  pounds  of  a  well-balanced  ration.     I  had  one  instance 
with  a  Jersey  cow  that  would  take  fourteen  pounds  of  corn 
meal  and  six  pounds  of  bran  and  return  me  a  pretty  fair 
equivalent  for  it,   and  an  examination  of  the   excrement 
showed  it  was  digested. 

Mr.  Pratt.     Governor  Hoard,  can  you  give  us  the  cor- 
rect proportion  of  the  feed  ? 

Ex-Governor  Hoard.     I  cannot  do  it.     I  cannot  look  at 
your  cows  right  here.     From  eight  to  ten  pounds  is  about 
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the  range  of  profitable  return.  Above  that  there  is  an  in- 
crease in  the  percentage  of  waste,  and  I  cannot  secure  one 
cow  in  fifty  that  has  a  digestive  limit  above  eight  pounds. 
I  think  I  can  breed  such  a  cow,  if  you  will  give  me  time. 

Mr.  Prati.  How  would  you  divide  that  eight  pounds  — 
in  what  proportion  ? 

Ex-Governor  Hoard.  Well,  I  would  have  two  pounds 
of  protein  to  every  cow  of  a  thousand  pounds  weight.  For 
instance,  I  would  take  two  pounds  of  cotton-seed  meal,  or  a 
pound  and  a  half.  I  would  take  four  pounds  of  bran,  and 
a  pound,  say,  of  oil  meal,  and  the  balance  more  bran. 

Mr.  W.  B.  Barton  (of  Dalton).  In  the  Berkshire  Agri- 
cultural Society  we  had  before  us  six  butter  cows.  We  were 
under  instruction  to  test  them  with  the  Babcock  test,  and 
take  into  consideration  the  time  of  being  in  milk  and  preg- 
nancy, etc.  Those  cows  had  been  in  milk  from  three  weeka 
to  six  months,  except  one,  which  had  been  in  milk  three  or 
four  years  without  having  had  a  calf.  The  test  resulted 
from  about  4  per  cent  to  a  trifle  over  8  per  cent  butter  fat,, 
and  the  quantities  of  milk  varied  as  much.  The  cow  which 
gave  the  8  per  cent  of  butter  fat  was  this  cow  which  had 
been  in  milk  so  long.  There  were  five  premiums  awarded, 
and  we  excluded  the  cow  which  had  been  in  milk  three  years 
from  the  premiums  on  the  ground  that  that  was  not  a  butter 
cow,  because  the  cream  we  considered  would  not  be  as 
churnable.     I  would  like  to  ask  Governor  Hoard  about  that. 

Ex-Governor  Hoard.     Was  that  a  farrow  cow? 

Mr.  Barton.     Yes. 

Ex-Governor  Hoard.  Farrow  cows'  milk,  as  a  rule,  aa 
well  as  strippers'  milk,  is  a  little  more  difficult  of  churning, 
but  not  necessarily  unchumable.  If  you  ripen  the  cream 
of  such  a  cow  or  a  stripper  cow  and  carry  the  acidification  a 
little  further,  you  produce  a  corresponding  ease  of  churning. 
I  should  not  have  excluded  the  cow  you  speak  of  on  the 
grounds  you  mention,  because  chumability  is  more  a  test  of 
the  skill  of  the  churner  than  it  is  of  the  cow. 

Mr. .     In  regard  to  warming  water  for  dairy  cows, 

some  three  years  ago  this  was  called  to  our  attention  and  we 
decided  to  make  a  trial  of  warming  the  water,  although  we 
were  unable  to  get  it  to  as  high  a  temperature  as  we  desired. 
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We  could  not  raise  it  mach  above  65^,  but  we  were  sat- 
isfied that  in  our  herd  of  twenty-five  cows  it  increased  the 
flow  fully  as  many  quarts  per  day.  That  was  our  first 
winter's  trial.  Ttiis  fall,  being  called  away  from  home  con- 
siderably, I  left  instructions  with  my  man  that  as  soon  as 
the  weather  became  cold  to  warm  the  water.  On  returning 
to  my  home  I  found  that  the  cattle  had  dropped  off  in  quan- 
tity. I  immediately  inquired  if  he  had  warmed  the  water. 
He  said  he  had  not.  When  the  water  was  warmed  again, 
in  two  or  three  days  they  got  back  their  milk,  and  increased, 
in  fact,  a  little  more  than  they  were  giving  previously. 

Mr.  F.  H.  Plumb  (of  Springfield).  The  gentleman  on 
my  left  has  said  that  cotton-seed  meal  was  not  allowed  in 
his  factory,  and  Governor  Hoard,  who  has  fed  it  in  the  pro- 
portion he  has  stated,  says  it  has  no  effect  on  the  quality 
of  the  butter.  I  have  been-  told  by  dairymen  that  cotton- 
seed meal  has  a  softening  effect  so  as  to  somewhat  injure  the 
shipping  quality. 

Ex-Governor  Hoard.  We  know  of  no  such  effect ;  it  is 
right  the  opposite.  Oil  meal  has  somewhat  of  a  softening 
effect,  and  gluten  meal  is  supposed  to  have  that  effect  to 
some  extent. 

Mr.  Plumb.     Then  there  is  one  more  question  in  relation 

* 

to  cotton-seed  meal.  What  is  its  effect  on  the  pregnancy 
of  a  cow  when  fed  in  large  quantities  ? 

Ex-Governor  Hoard.  Well,  that  is  a  mooted  question. 
I  could  not  say  definitely.  It  is  claimed  it  is  somewhat  dis- 
turbing upon  the  pregnant  condition,  and  is  liable,  if  fed  in 
excess,  to  result  in  an  abortion. 

Mr.  Klixe.  I  have  had  some  experience  in  our  creamery. 
At  one  time  nearly  all  of  the  dairies  had  been  in  milk  a  long 
time,  and  we  frequently  tested  the  different  dairies  sepa- 
rately, and  we  found  we  got  a  very  poor  yield  of  butter,  but 
by  mixing  these  dairies  with  the  others  we  almost  always  got 
more  per  cent  of  butter  from  the  whole  mixture  than  we  did 
when  they  were  not  mixed,  so  I  think  that  by  mixing  the  prod- 
uct of  several  cows  or  dairies  it  does  away  with  that  diflBculty . 

Ex-Governor  Hoard.  Very  likely ;  the  good  helps  out 
the  bad. 

Mr.  Klike.  .  In  regard  to  cotton-seed  meal,  we  have  tested 
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dairies  that  were  feeding  cotton-seed  meal.  It  was  claimed 
by  some  who  were  not  feeding  it  that  we  were  injuring  our 
product,  but  our  best  judges  have  decided  that  the  dairies 
that  were  using  cotton-seed  meal  produced  the  best  results. 

Ex-Governor  Hoabd.  I  think  they  produce  the  largest 
result  in  iat. 

Mr.  Harwood  (of  North  Brookfield) .  The  gentleman  in 
front  of  me  asked  a  question,  and  Governor  Hoard  has 
answered  it ;  but  perhaps  a  little  explanation  further  from 
me  will  be  allowed.  The  gentleman  is,  if  I  understand  it 
rightly,  a  patron  of  a  co-operative  creamery,  and  the  Gov* 
emor  is  the  proprietor  of  a  creamery.  Well,  these  are  two 
very  different  institutions.  It  has  been  found  necessary 
with  all  the  co-operative  institutions  in  the  creamery  line  to- 
establish  a  certain  set  of  rules  and  regulations  to  govern  all 
their  patrons  alike.  Some  patrons  might  be  disposed  to  do 
the  &ir  thing,  but  they  all  do  not  look  at  it  in  the  same 
light ;  consequently  it  is  necessary  to  draw  up  a  set  of  rules 
and  have  them  rather  strict  in  order  that  all  shall  do  the 
same  thing.  Our  experience  where  the  patrons  fed  cotton- 
seed meal  was  this  :  if  we  allowed  it  to  be  fed  at  all,  it  would 
be  fed  by  some  patrons  in  very  large  quantities,  and  those 
to  whom  we  shipped  the  butter  for  sale  told  us  that  it  not 
only  hardened  the  butter,  but  it  gave  it  an  oily  look  upon 
the  top  of  the  tub,  and  therefore  reduced  the  price.  I  have 
answered  the  question  in  that  way  because  it  is  a  little  dif- 
ferent, and  under  different  circumstances  from  that  which  the 
Governor  had  stated. 

Ex-Governor  Hoard.  You  did  not  find  that  cotton-seed 
meal  had  any  effect  to  soften  the  butter  ? 

Mr.  Harwood.  No,  sir ;  and  I  found  also  that  if  we 
could  trust  our  patrons  to  feed  as  we  would  be  willing  to 
have  them,  a  small  quantity  of  cotton-seed  meal  was  not 
objectionable  at  all ;  but  the  fact  that  some  would  feed  it  to 
excess,  and  thereby  injure  the  whole,  obliged  us  to  draw 
the  line  somewhere,  and  in  drawing  it  somewhere  we  were 
obliged  to  tighten  it  perhaps  a  little  tighter  than  was  really 
necessary. 

Mr. .     I  would  like  to  ask  the  Governor  if  he  has 

ever  had  any  experience  in  feeding  corn  meal.     The  farmers 
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in  our  section  tiave  fed  it  cob  and  all,  mixing  it  with  bran, 
and  have  had  good  success.  Now,  is  it  economy  for  th& 
farmers  to  grind  the  cob,  or  shell  the  com  before  carrying 
it  to  the  mill?  The  past  year  I  had  a  good  crop  of  rowen, 
which  I  fed.  After  my  rowen  was  gone  I  substituted  gluten 
meal.  It  did  not  increase  the  flow  of  milk,  but  it  added 
to  the  quantity  of  cream.  I  was  told  that  rowen  was  not 
worth  harvesting. 

Ex-Qovemor  Hoard.  I  never  could  determine  whether 
the  cob  had  any  practical  effect  on  the  meal  except  a  mechan- 
ical one,  that  of  lightening  the  meal  in  the  stomach.  I  never 
could  discern  very  much  nutritious  quality  in  it,  but  I  think 
there  are  many  saints  who  do  not  wear  crowns,  and  I  think 
there  are  many  influences  in  digestion  which  are  not  included 
in  nutrition.  I  believe  many  things  are  useful,  and  the  me- 
chanical effect  of  keeping  the  whole  food  from  impaction, 
from  becoming  pasty  in  the  stomach,  is  a  good  one.  You 
feed  rowen.  Eowen  is  dried  grass,  not  hay.  It  has  none 
of  the  woody  stock ;  it  is  the  finest  food  in  the  world,  be- 
cause grass  is  the  finest  feed,  and  the  man  who  says  that 
rowen  is  not  worth  saving  should  at  once  take  steps  to  escape 
the  judgment  to  come.  I  do  not  know  why  men  reason  as 
they  do.  To  determine  the  effect  of  croppage,  I  took  a  lawn 
mower  and  cut  two-inch  grass  and  fed  my  cow  on  it,  and  she 
never  would  make  more  butter  than  she  would  on  a  plenty 
of  nice  croppage,  June  grass  croppage.  I  desired  to  know 
how  much  she  would  eat,  when  she  had  all  she  wanted.  No- 
body had  ever  made  the  experiment.  So  I  weighed  it,  and 
found  she  ate  eighty  pounds  a  day  in  the  stable,  and  she 
gave  me  her  return  just  the  same  as  she  did  grazing  out- 
doors. At  the  same  time  I  dried  a  corresponding  quantity, 
the  same  number  of  pounds,  dried  it  thoroughly ;  it  made 
from  twelve  to  sixteen  pounds  of  dried  food.  I  fed  that  to 
the  cow,- and  she  dropped  right  down.  Gentlemen,  succu- 
lence hath  a  value  not  recorded  in  the  philosophy  of  man  in 
its  effect  upon  digestion.  Succulent  food  has  a  pleasure  and 
palatability  about  it,  and  it  affords  solace  and  satisfaction  to 
the  cow. 

The  Chairman.     I  would  like  to  hear  from  Mr.  Bullard^ 
one  of  our  old  farmers. 
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Mr.  James  Bullard  (of  Lee).  I  supposed  we  farmers 
came  here  to  learn  from  these  teachers  that  are  paid  by  the 
State  of  Massachusetts,  and  I  have  been  eagerly  listening 
and  learning.  I  have  had  some  experience  in  dairying. 
I  have  but  a  small  place,  forty  acres  of  land,  and  I  have 
practised  keeping  some  sixteen  or  eighteen  cows,  and  have 
fed  them  in  the  summer.  No  one  has  yet  told  me  that  I 
could  aflford  to  feed  my  cows  in  the  summer  to  compete  with 
those  that  have  pastures,  but  that  is  the  only  way  that  I  can 
do.  I  wanted  to  use  whatever  tillable  land  I  had,  and  I 
have  found  that  I  could  feed  these  cows  more  cheaply  in  the 
barn.  I  have  not  yet  found  but  a  very  few  of  us  here  who 
practise  that  method,  and  I  only  judge  by  my  own  ideas  of 
the  matter  in  raising  feed  in  the  room  of  sowing  grain  to 
mature.  I  have  sowed  about  three  bushels  of  oats  and  a 
bushel  and  a  half  or  two  bushels  of  barley,  and  as  much 
more  of  peas,  on  an  acre,  and  I  have  found  there  is  more 
feed  on  that  acre  than  there  is  on  two  or  three  acres  of  hay 
grass.  The  comfort  of  the  cow  which  has  been  alluded  to  I 
believe  in.  I  think  I  read  in  some  paper,  and  I  guess  it  was 
*<  Hoard's  Dairyman,"  that  at  some  dairy  association  one 
gentleman  was  asked  about  the  treatment  of  his  cows. 
<*  Well,"  he  said,  for  short,  **  I  think  we  should  speak  to 
them  as  we  are  under  obligation  to  speak  to  a  lady."  That 
is,  they  should  have  our  confidence.  I  had  one  rather  young 
creature  which  was  frightened  by  a  dog  while  I  was  bring- 
ing her  home,  and  she  was  wild  for  a  while.  I  took  it  upon 
myself  to  pet  her,  and  I  can  go  in  by  the  side  of  her  now 
without  her  having  any  appearance  of  fear.  But  still  when 
a  stranger  comes  round  she  eyes  him  pretty  closely,  showing 
that  there  is  a  good  deal  in  this  idea  of  friendship.  For 
three  or  four  years  past  I  have  not  allowed  my  cows  to  be 
driven  to  or  from  the  pasture.  The  pasture  gate  is  a  short 
distance  from  the  barn  at  the  head  of  the  lane.  The  cows 
go  to  the  pasture  by  themselves.  When  milking  time  comes 
we  put  some  grain  in  the  manger  of  the  stable  where  we 
wish  the  cows  to  stand  and  then  go  and  open  the  gate,  re- 
turning in  front  of  the  cows.  They  are  always  ready  and 
come  promptly  to  their  places  without  excitement  or  fear, 
and  I  believe  that  I  get  a  better  quality  of  milk  and  more 
of  it  by  this  method  of  dealing  with  the  cows. 
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Mr.  Stetson  (of  Lakeville).  I  would  like  to  ask  Gov- 
ernor Hoard  what  form  of  fastening  he  would  recommend 
while  cows  are  in  the  stable,  I  see  he  objects  to  rigid  stan- 
chions, which  I  do  myself. 

Ex-Governor  Hoard.  The  question  is  asked,  what  form 
of  a  fastening  I  would  recommend  ?  I  am  a  little  loath  to 
state  that,  but  I  do  not  know  that  I  ought  to  be.  I  have 
been  experimenting  for  many  years  on  a  form  of  stable,  and 
I  adopted  one  about  four  years  ago  which  satisfies  me  the 
best  of  any.  This  form  I  have  published  two  or  three  times 
in  the  **  Dairyman,"  owing  to  urgent  solicitation,  with  expla- 
nations and  cuts. 

The  excellence  of  this  plan  of  tying  cows  over  the  stan- 
chion plan  is  found  as  follows :  — 

(1)  The  cow  has  three  and  one-half  feet  in  width  of  stall 
and  perfect  liberty  and  comfoii;  of  position. 

(2)  By  virtue  of  the  bar  across  the  stall  floor,  which  will 
be  seen  just  forward  of  the  hind  feet  of  the  standing  cow,  the 
animal  has  always  a  dry,  clean  bed  to  lie  in,  thus  keeping 
her  as  clean  from  manure  in  winter  as  though  she  was  in  a 
June  pasture. 

(3)  By  this  system  each  cow  is  protected  when  lying 
down  from  having  her  teats  and  udder  stepped  on  by  her 
standing  neighbor.  This  is  one  of  the  most  productive 
sources  of  injury  that  is  known,  and  of  itself  should  condemn 
the  rigid  stanchion. 

The  cut  represents  one  row  of  cows  facing  another  row. 
A  closely  boarded  partition  about  four  feet  high  forms  the 
front  of  the  stall.  Each  cow  has  three  and  one-half  feet  in 
width.  The  floor  is  made  tight  and  there  is  no  drop  in  the 
rear  of  cows,  except  the  thickness  of  one  plank,  which  is  the 
double  floor  of  the  stall.  The  feeding  rack  is  constructed  for 
two  purposes:  (1)  To  contain  any  hay  or  roughage  that 
may  be  fed  the  cow.  The  slats  are  put  on  wide  enough  so 
the  cow  can  easily  get  her  nose  between  them.  (2)  To  force 
the  cow  when  standing  to  stand  with  her  hind  feet  in  rear  of 
the  cross  bar  across  the  stall  floor.  In  constructing  the  feed- 
ing rack  nail  a  2x8  piece  of  scantling  edgewise  against  the 
board  partition.  This  constitutes  the  bottom  of  the  rack 
and  should  be  placed  about  forty  inches  from  the  floor.    Place 
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the  top  scantling  about  two  feet  from  the  partition.  This 
makes  the  feeding  I'ack  eight  inches  wide  at  the  bottom  and 
two  feet  wide  at  top.  In  the  center  of  the  bottom  scantling 
fasten  a  ring  screw  to  tie  the  halter  to.  Fasten  the  cow  with 
a  common  web  lialter,  she  wearing  the  head  piece  all  the 
time ;  the  halter  end  of  the  rope  has  a  safety  snap  to  fasten 
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into  the  ring  of  the  halter  under  the  throat.  To  prevent  the 
cow  from  getting  loose  it  is  well  to  divide  the  end  of  the  rope 
into  two  strands  each  six  inches  long  and  put  a  snap  in  each, 
fastening  both  into  the  ring  when  tying  the  cow. 

The  grain  and  ensilage  box  is  placed  on  that  side  of  the 
stall  opposite  to  the  one  the  cow  usually  lies  on.  If  she  lies 
on  her  left  side,  place  the  grain  box  on  the  right  side,  as  seen 
in  the  engraving.  This  box  ia  large  enough  to  contain  the 
ensilage  and  grain  feed,  and  is  reached  by  an  opening  in  the 
partition.  It  is  best  to  have  the  feed  box  slant  down  towards 
the  cow,  90  that  all  the  feed  will  easily  work  down  to  the  end 
nearest  her.  The  box  should  be  long  enough  to  extend  from 
the  partition  into  the  stall  as  f&v  as  the  upper  part  of  the 
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feed  rack  projects  and  about  eighteen  or  twenty  inches  wide 
and  sixteen  inches  deep.  If  placed  sufficiently  slanting, 
the  feed  will  easily  work  down  to  the  lower  end  next  the 
cow.  so  that  she  will  not  need  to  bringher  hind  feet  in  on  to 
her  bedding  in  order  to  reach  the  contents  of  the  box. 

In  placing  the  bar  across  the  stall  bring  the  cow's  head 
squarely  up  against  the  feeding  rack ;  then  just  forward  of  her 
hind  feet  nail  down  a  two-by-three  scantling.  Fill  the  space 
forward  of  the  bar  with  bedding,  which  being  without  waste 
will  last  till  entirely  worn  out.  In  this  way  each  cow  has 
her  bed  in  true  proportion  to  her  length.  It  should  be  made 
fresh  once  a  week,  however,  for  the  sake  of  health.  I  com- 
mend this  stall  to  all  dairymen  who  are  looking  for  a  clean, 
comfortable  method  of  stabling  dairy  cows. 

Question.  Do  you  provide  any  way  for  watering  your 
cattle  in  the  stable  on  this  system  ? 

Ex-Governor  Hoard.  Partially  so.  I  have  adopted  the 
suggestion  of  another  gentleman  (we  all  learn  from  one 
another,  you  know),  which  I  find  very  convenient.  I  am 
keeping  but  few  cattle  now.  This  governor  business  had  a  very 
disturbing  efiect  on  my  cattle  business.  I  am  constantly  try- 
ing to  get  back  my  self-respect  and  the  respect  of  my  cows. 
I  had  to  part  with  my  herd  because  of  this  disturbance 
largely.  I  have  a  few  thoroughbred  Guernseys,  together 
with  the  cows  of  my  patrons  in  the  creamery.  This  system 
is  not  a  perfect  one,  but  it  is  the  only  system  I  ever  found 
that  would  keep  a  cow  clean  and  comfortable  at  the  same 
time. 

Question.  She  cannot  lie  anywhere  else  ;  she  has  got  to 
go  up  there  ? 

Ex-Governor  Hoard.  She  has  three  feet  of  rope.  When 
she  lies  down  she  is  not  going  to  lie  across  that  three-inch 
stick.  She  will  try  it  two  or  three  times,  as  you  or  I  would, 
but  she  will  give  it  up. 

Secretary  Sessions.  Did  you  say  that  three-inch  stick 
was  just  forward  of  her  hind  feet  ? 

Ex-Governor  Hoard.  Just  forward  of  her  hind  feet. 
As  you  bring  her  up  each  cow  regulates  that  herself.  The 
rigid  stanchion  makes  them  all  alike.  Go  into  any  stan- 
chion stable  you  choose  and  look  at  the  cow  lying  on  the 
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floor,  and  you  see  a  cow  with  her  hips  projecting  clear  over 
the  gutter  so  the  whole  viscera  is  crowded  down  into  the 
hips.  The  whole  tendency  of  that  is  to  produce  weakness  of 
the  genital  parts,  and  the  consequent  tendency  to  produce 
abortion.  See  the  cow  forced  by  the  narrow  standing  place 
to  throw  the  hind  feet  forward,  the  gambrels  forced  up  under 
her,  crowding  the  hind  feet  way  up  under  her  body  and  her 
hips  projecting  over  the  gutter.  If  the  cow  lies  down  nat- 
urally, the  hind  feet  must  stand  out  at  a  right  angle  with 
the  body.  With  the  stanchion  system  she  is  crowded  up  in 
this  way. 

Gentlemen,  if  you  will  study  it — oh,  if  you  will  study  it 
in  the  light  of  the  cow,  and  not  in  your  own  light — you 
will  get  at  a  different  view  of  this  stanchion  system.  Bring 
the  cow  up  here,  and  then  in  between  this  cow  and  her 
neighbor  you  can  pass  easily.  You  have  a  partition  so  that 
this  neighboring  cow  shall  not  step  over  on  the  teats  or 
udder  of  her  companion,  setting  these  two-by-four  joists  up 
in  this  way.  With  this  method  you  prevent  the  cow  from 
catching  on  the  comers  as  she  rubs,  and  you  prevent  one  of 
the  most  productive  sources  to-day  of  injury  to  the  teats  and 
udder.  I  want  to  say  to  you,  in  my  candid  estimation,  hav- 
ing investigated  several  thousand  instances  —  my  neighbors 
come  to  me  constantly  —  I  judge  by  my  herds  and  from 
those  of  others,  and  I  am  all  the  time  studying  those  things 
—  I  find,  in  my  candid  judgment,  fully  75  per  cent  of  all 
the  injuries  to  the  teats  and  injuries  to  the  quarter  are 
caused  by  the  cows  stepping  over  on  to  them  as  one  cow  is 
lying  down  and  the  other  is  standing  up.  Now,  if  I  am 
right,  to  correct  that  evil  would  be  a  consummation  most 
devoutly  to  be  wished. 

Mr.  Russell  (of  Great  Barrington).  What  system  of 
ventilation  do  you  use  ? 

Ex-Governor  Hoard.  It  is  a  pretty  hard  matter  to  tell 
which  is  the  best  system.  We  get  at  it  in  various  ways,  but 
the  best  system  that  I  have  ever  seen  is  to  construct  a  square 
box  pipe  running  to  the  roof  of  the  barn,  and  start  that 
about  two  feet  above  the  floor,  with  a  damper  such  as  you 
put  into  a  grain  conductor  where  you  let  down  a  supply  from 
the  grain  box.     The  damper  enables  you  to  control  the  cur- 


No,  4.]  DAIRY  CATTLE,  85 

rents  of  the  atmosphere.  It  is  a  little  difficult  to  handle 
sometimes.  I  have  noticed  a  downward  current,  and  in  that 
case  you  will  lower  the  temperature  too  quickly.  If  I  could 
introduce  artificial  heat  into  a  stable  I  could  accomplish  the 
whole  object  of  ventilation,  because  then  by  the  heat  I  could 
secure  a  current  of  air.  I  know  a  few  gentlemen  who  have 
introduced  artificial  heat,  and  they  claim  it  is  the  best  plan 
to  secure  perfect  ventilation,  but  I  have  never  tried  it.  I  ^ 
have  never  been  convinced  of  the  practical  how  of  it.  The 
thing  to  do  is  to  arrange  a  plan  that  any  common  man  can 
use,  which  is  a  pretty  hard  thing,  and  that  is  where  my  study 
comes  in.  Now,  in  the  ventilation  of  a  stable  you  have  to 
warm  the  stable  to  a  certain  degree  by  the  heat  of  the  ani- 
mals' bodies.  Let  me  say  you  can  help  yourselves  immensely 
by  double  boarding,  by  making  ensilage  walls  with  paper, 
and  double  windows,  so  that  you  can  control  the  inlet  of  the 
air.  You  can  let  it  come  in  where  you  want  it  to  come  in, 
and  not  come  in  in  draughts  upon  the  cow.  Then  you  can 
arrange  these  ventilating  pipes,  carrying  them  above,  and 
arrange  your  stable  overhead  tightly,  so  that  the  effluvia 
shall  not  go  up  into  your  barn,  but  go  off  into  the  air.  Thus 
you  will  accomplish  two  things :  you  will  carry  away  the 
vitiated  air  from  your  stable,  and  you  will  also  be  able  to 
control,  in  a  measure,  the  average  temperature  of  the  stable, 
keeping  it  at  about  sixty  to  sixty-five  degrees. 

Secretary  Sessions.  Mr.  Eussell  has  in  use  a  plan  of 
ventilation  which  we  ought  to  leam  about. 

Ex-Governor  Hoard.  I  would  be  glad  to  hear  from  Mr. 
Russell. 

Mr.  Russell.  I  dislike  to  take  a  minute  of  the  time,  for 
I  am  so  thoroughly  interested  in  the  practical  experience  of 
the  other  gentlemen  whom  I  have  listened  to  to-day ;  but  I 
have  given  some  thought  and  a  good  deal  of  attention  to  the 
subject  of  ventilation,  and  those  members  of  the  Board  who 
were  here  some  years  ago,  perhaps,  will  remember  the  dem- 
onstration that  I  showed  at  that  time.  I  sought  the  advice 
of  a  gentleman  who  had  been  employed  by  some  institution 
in  New  York,  and  had  been  sent  abroad  solely  to  study  the 
subject  of  ventilation,  and  through  him  I  adopted  the  plan 
which  I  will  undertake  to  describe. 
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It  is,  in  the  first  place,  the  cheapest  construction  of  any 
ventilating  apparatus  that  I  have  ever  seen.  He  objected  to 
an  arrangement  with  the  opening  through  the  top  of  the 
roof  into  an  ordinary  cupola  constructed  of  slats,  as  we 
commonly  see.  The  wind  blowing  in  all  directions  against 
it  prevented  a  proper  exit  of  the  foul  air.  Therefore  in 
place  of  that  I  put  upon  the  back  side  of  the  stable  9>  com- 
mon rotary  iron  ventilator,  so  that  the  wind  in  striking  it 
should  cause  an  upward  draught.  Then  I  constructed,  as 
described  by  the  Governor,  an  air  tube  which  commenced 
at  about  two  feet  from  the  floor  of  the  stable.  I  ran  that 
up  inside  the  sheathing  of  the  stable  so  that  none  of  the 
warm  air  should  be  condensed  by  the  cold  air  upon  the  out- 
side of  the  stable.  I  ran  that  nearly  up  to  the  peak  of  the 
roof.  I  ran  it  up  under  this  ventilator,  giving  a  space  of 
perhaps  twelve  or  eighteen  inches.  This  prevents  the  down 
draught  which  I  had  discovered  by  every  other  system.  Now 
came  the  question  of  letting  in  the  proper  amount  of  fresh 
air,  which  was  done  by  making  openings  directly  under  the 
ceiling  of  the  stable.  These  little  opehings  were  fourteen 
inches  in  length  and  an  inch  and  a  quarter  wide.  They 
were  covered  with  -wire  cloth  to  prevent  being  stopped 
up,  and  also  had  a  little  tin  cover  that  could  be  opened  and 
shut,  and  thus  regulate  the  supply  of  air.  I  have  never 
found  it  necessary  to  use  these  covers,  as  the  temperature 
has  never  been  too  low  with  the  covers  wide  open.  Those 
openings  are  placed  right  around  the  stable  under  the  ceil- 
ing, and  fresh  air  from  out-doors  comes  in  through  them. 

Ex-Governor  Hoard.  Doesn't  the  warm  air  run  out  of 
those  openings? 

Mr.  Russell.     Not  at  all. 

Ex-Governor  Hoard.  How  can  it  help  it  up  in  the  top 
of  the  ceiling  ? 

Mr.  Russell.  Well,  the  air  outside  precipitates  the  warm 
air,  and  the  foul  air  seems  to  go  through  the  air  ducts  or 
ventilators. 

Ex-Governor  Hoard.  But  the  warm  air  will  go  right  up 
against  the  ceiling  and  stay  there,  being  lighter,  and  if  there 
was  an  opportunity  all  around  the  edge  of  the  ceiling  for 
the  warm  air  to  go  out  in  that  outer  space,  what  would  pre- 
vent it  ? 
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Mr.  Russell.  Well,  that  seems  so  in  theory,  but  it  is 
not  so  in  practice.  I  took  a  committee  of  this  Board  to  this 
stable,  which  is  thirty- six  by  forty  on  the  first  floor  of  the 
barn.  I  had  at  this  time,  I  think,  eighteen  cattle  in  the 
stable.  I  had  it  thoroughly  closed  and  kept  closed  until 
the  Board  came  there.  They  said  at  that  time  that  they 
never  had  been  in  a  stable  that  was  so  free  from  animal 
odors.  In  a  space  of  twenty-two  by  twenty-six  I  stable  four 
horses.  The  stable  is  made  tight,  ventilated  in  precisely  the 
same  way,  and  if  you  will  go  into  it  I  will  guarantee  you 
will  hardly  detect  the  smell  of  ammonia  there. 
Secretary  Sessions.  How  is  the  temperature  ? 
Mr.  Russell.  The  temperature  of  the  cow  stable  is  al- 
ways above  freezing.     I  should  say  it  was  about  fifty. 

Ex-Governor  Hoard.     Well,  I  want  to  save  that  ammo- 
nia.    I  do  not  want  to  ventilate  it  off. 

Mr.  Russell.     That  is  in  the  air.     I  save  liquid  ammonia. 
Ex-Governor  Hoard.     Well,  that  ammoniacal  exhalation 
comes  from  the  urine,  and  is  thrown  off  by  evaporation, 
isn't  it  ? 

Mr.  Russell.     It  is  thrown  off  by  evaporation,  but  the 
ventilators  take  care  of  it. 

Ex-Governor  Hoard.     I  do  not  want  them  to.     I  want 
to  save  it. 

Mr.  Russell.  I  am  afraid  that  what  would  be  saved  from 
evaporation  would  be  detrimental  to  the  health  of  the  animal. 
Ex-Governor  Hoard.  That  is  right ;  but  I  will  do  some- 
thing to  absorb  it  and  take  it  away  from  the  animal.  That 
is  the  reason  why  I  use  land  plaster  to  sprinkle  in  the  stable. 
Now  let  me  give  an  idea  which  you  will  clearly  see.  Take 
a  male  horse  for  instance.  You  step  into  the  stable  in  the 
morning  and  shake  up  his  bedding,  and  your  nose  will  tingle 
and  your  eyes  water  instantly  with  the  irritating  effect  that 
comes  from  the  exhalation.  It  will  take  the  varnish  off  of  a 
buggy.  In  some  barns  it  will  take  the  blacking  off  of  a 
harness,  and  it  will  irritate  and  injure  the  respiratory  organs 
of  our  cattle  or  horses.  It  is  a  valuable  compound,  worth 
sixteen  to  nineteen  cents  a  pound,  and  I  do  not  want  it  to 
go  off -in  the  air  and  enrich  my  neighbor.  I  want  him  to 
get  rich  some  other  way.     Therefore  I  take  land  plaster  in 
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connection  with  ventilation  and  see  to  it  that  it  is  absorbed, 
and  then  it  is  taken  into  the  manure  and  held  tightly,  and  I 
utilize  it.  I  think  you  will  find  a  wonderful  increase  in  the 
fertilizing  power  of  your  manure  if  you  will  use  land  plaster 
freely,  not  too  freely,  behind  your  horses.  It  has  a  drying 
effect  on  the  feet.  You  have  to  be  careful  about  that,  but  in 
the  stable  and  in  the  manure,  and  even  in  your  barnyard, 
sprinkling  it  there  constantly  to  hold  the  anmioniacal  exhala- 
tion will  aid  you  very  materially  in  sweetening  the  air  of  the 
stable,  and  it  costs  but  very  little. 

Question.     How  much  does  the  plaster  cost? 

Ex-Governor  Hoard.  A  barrel  of  land  plaster  costs  me 
$1.60,  and  I  use  a  barrel  to  nine  animals  in  one  hundred  and 
eighty  days. 

Secretary  Sessions.  I  wish  to  announce  that  the  Bab- 
cock  tester  will  be  exhibited  after  the  afternoon  lecture  in 
this  hall.  The  room  where  the  dairy  exhibit  is  prepared  is 
too  small  for  an  exhibition  of  that  sort,  and  after  the  aft;er- 
noon  lecture  the  Babcock  test  will  be  exhibited  here. 

Ex-Governor  Hoard.  I  am  requested  to  tell  the  story 
that  I  told  once  at  Worcester,  which  would  more  particularly 
apply  to  the  process  of  dairy  education. 

The  story  was  related  and  will  be  found  as  told  at  Worces- 
ter, in  *' Agriculture  of  Massachusetts,"  1890,  page  124. 

The  Chairman.     We  will  adjourn  this  meeting  until  2 

o'clock. 

Afternoon  Session. 

The  meeting  was  called  to  order  by  the  chairman,  who 
said:  The  subject  this  afi;emoon  is  educational,  *' Judging 
Animals  by  Scale  of  Points."  We  will  put  ourselves  now 
in  the  position  of  scholars  and  resolve  ourselves  into  a  kin- 
dergarten school,  and  our  teacher  is  Dr.  G.  M.  Twitchell  of 
Augusta,  Me. 

Dr.  Twitchell.  Mr.  President,  ladies  and  gentlemen : 
About  a  year  ago  I  had  the  pleasure  of  standing  in  this  hall 
and  speaking  to  the  farmers  of  this  vicinity  upon  '*  The 
Horse  of  To-morrow :  Where  shall  we  find  him  ? "  I  re- 
member very  distinctly  the  afternoon,  and  how  much  I  en- 
joyed the  cordial  greeting  extended  me  by  the  gentlemen 
present,  and  the  very  favorable  impression  I  carried  away. 
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not  only  of  your  beautiful  village,  but  of  the  interest  and 
intelligence  manifested  by  those  present.  When  the  invita- 
tion came  from  your  honored  secretary  asking  me  to  come 
here  and  speak  to  you  upon  this  question  I  felt  a  double 
incentive  to  accept.  In  the  first  place,  the  desii^e  has  grown 
with  years  to  assist,  if  I  could,  in  the  solution  of  some  of 
these  vexed  problems  with  which  our  New  England  farmers 
have  to  deal,  and  experience  has  strengthened  the  faith  that 
through  the  scale  of  points  we  are  to  reach  their  solution, 
and  then  there  was  the  other  thought  that  I  was  sure  of  a 
heartfelt  and  cordial  welcome  upon  my  second  visit,  and 
therefore  I  at  once  accepted  the  invitation. 

Since  I  was  here,  continuing  my  study  of  the  horse  prob- 
lem, meeting  as  we  have  during  the  past  year  an  increased 
depression  in  that  class  of  stock,  looking  all  the  while  for 
the  animal  which  should  meet  the  demand  of  the  market  and 
give  us  what  will  be  wanted,  I  began  the  preparation  of  a 
lecture  to  be  used  during  the  coming  winter,  the  illustra- 
tions for  which  you  see  upon  the  platform.  Here  are  some 
French  Coach  horses.  I  sent  a  photographer  to  the  breed- 
ing establishment  in  Maine  of  Mr.  J.  S.  Sanborn  of  Boston^ 
a  few  weeks  ago,  without  Mr.  Sanborn's  knowledge  or  with- 
out the  knowledge  of  the  superintendent,  and  had  these 
views  taken.  These  horses  were  photographed  just  as  they 
came  from  the  stable  and  pastures,  without  any  preparation, 
without  any  special  feeding,  and  these  enlarged  solar  prints 
are  exact  reproductions  of  the  horse  Gemare,  which  stands 
at  the  head  of  that  breeding  establishment,  a  native  brood 
mare,  and  five  of  his  colts.  I  brought  these  because  there 
was  some  doubt  as  to  whether  we  should  be  able  to  have  an 
animal  upon  the  platform  this  afternoon;  also  to  show  a 
type  of  road  horses  bred  in  Maine  to-day. 
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JUDGING  ANIMALS  BY  SCALE  OF  POINTS. 


BY  DB.  G.  M.  TWITCHELL,  AUGUSTA,  MB. 


In  the  study  of  any  economic  problem  bearing  upon  indi- 
viduals and  the  State,  or  between  individual  and  individual, 
the  first  thing  to  do  is  to  come  to  a  fill  1  understanding  of  all 
existing  conditions  and  surrounding  influences. 

The  danger  of  men  working  by  themselves,  in  shop,  mill, 
study,  or  on  the  farm,  is  that  surely,  if  unconsciously,  they 
become  encased  in  the  crust  of  habit,  the  hardest  crust  to 
break,  the  one  most  difficult  to  dissolve,  and  from  which 
there  is  no  relief  save  friction  by  contact. 

Under  this  crust  old  methods  and  practices  appear  to  be 
the  only  ones  to  pursue.  With  eyes  blinded  with  this  de- 
posit, there  can  be  no  other  path  to  prosperity  save  the  nar- 
row one  traveled,  no  implement  better  than  the  one  used, 
no  class  of  stock,  or  individual  thereof,  more  productive  or 
valuable  than  those  on  the  farm ;  and,  worse  than  all  else, 
no  theory  so  good  as  the  rut  followed.  The  thought  gets 
imbedded  that  books  and  newspapers  are  a  curse  rather  than 
a  help,  the  writers  impractical  men,  improvement  an  impos- 
sibility, and  every  one  who  has  broken  away  from  old  prac- 
tices, a  crank  with  one  idea,  who  is  surely  on  the  highway 
to  ruin. 

Probably  within  five  miles  of  where  we  now  are  there  are 
farmers  who  cannot  afford  to  take  a  day  or  half  a  day  to 
attend  these  meetings.  Their  excuse  is,  ''  It  don't  pay."  It 
pays  me  to  go  a  hundred  miles  to  attend  a  formers'  institute. 
God  pity  the  wilfully  ignorant ! 

All  about  us,  in  town,  village  and  country,  these  individ- 
uals are  to  be  found,  barnacles  on  the  wheels  of  progress, 
yet  certain  that  they  and  their  methods  are  to  save  the  world, 
if  it  is  ever  saved,  the  *'{/*"  in  their  minds  being  a  surpris- 
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ingly  large  factor,  while  all  the  while  the  wonderful  inven- 
tions of  men  are  solving  the  problems  of  the  day,  promoting 
a  higher  life  and  rendering  a  greater  range  of  comfoi-ts  pos- 
sible to  the  humblest,  bringing  all  the  mighty  forces  to  do 
the  bidding  of  the  toilers  of  earth.  The  greatest  obstacle 
to  be  overcome  is  the  opposition  of  those  who  would  receive 
the  greatest  benefit.  I  repeat,  the  only  salvation  for  any 
man  is  by  friction  through  contact,  friction  of  mind  against 
mind,  ideas  against  ideas,  thought  against  thought.  Com- 
panionship with  individuals  is  not  to  be  compared  with  com- 
panionship with  ideas.  The  weekly  agricultural  newspaper, 
alive  to  the  demands  of  to-day,  is  as  necessary  for  the  sal- 
vation of  the  &rmer  as  the  golden  rule  for  the  salvation  of 
man,  the  friction  of  brain  against  brain  as  essential  in  the 
development  of  the  highest  possibilities  in  any  department 
of  &rm  life  as  the  quickening  power  of  God's  spirit  to  help 
up  the  hill  of  progress. 

Get  this  thought  firmly  fixed  that  education  is  the  fertil- 
izer which  alone  can  revolutionize  New  England  farms.  If 
conditions  have  changed  we  must  change ;  if  market  demands 
have  been  transformed  we  must  be  transformed ;  if  the  great 
West  is  pouring  its  products  down  at  our  doors  to  compete 
with  the  home  grown,  the  lesson  is  that  out  of  developed 
brain  power  we  may  rise  to  higher  attainments. 

We  are  shut  out  in  one  direction  that  our  energies  may 
be  directed  towards  the  production  of  something  better. 
The  lesson  is  that  universal  law  of  growth.  We  are  not 
crowded  out,  but  up,  if  we  will  but  through  friction  develop 
the  power  within  us.  So  I  count  the  present  condition  and 
future  prospects  a  blessing  to  the  farmers  of  New  England 
who  aspire  to  grow.  He  who  is  content  to  follow  old  paths, 
to  keep  in  the  ruts,  will  be  crushed  between  the  upper  and 
nether  millstones. 

A  horse  is  not  a  horse  simply  because  it  has  the  general 
form  of  that  animal,  a  cow  not  a  cow  because  she  has  horns 
and  gives  milk.  Both  are  to  be  measured  by  their  individ- 
uality. A  clean-cut  conception  of  the  distinction  here  indi- 
cated is  necessary. 

It  is  only  through  discipline  that  man  preserves  his 
individuality ;  therefore  it  follows  that  by  the  same  is  im- 
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provement  made  possible  with  our  animals.  Thus  we  lose 
sight  of  the  idea  that  a  horse  is  a  frame  with  the  skin  drawn 
over  it,  and  begin  to  conceive  of  the  possibilities  of  the 
animal  in  one  direction  or  another,  not  in  all.  We  begin 
to  divide  and  subdivide.  There  follows  an  ideal  of  form 
adapted  to  the  purpose,  and  the  work  of  improvement, 
through  education,  has  conunenced. 

It  is  the  same  with  the  cow,  the  sheep,  the  poultry,  the 
whole  range  of  animal,  vegetable  and  mechanical  products. 
The  primal  object  of  all  exhibition  and  competition  should 
be  to  fix  this  ideal  of  parts,  with  sole  reference  to  purpose  so 
clearly  in  the  mind  that,  in  measuring,  the  perfection  of  each 
shall  decide  the  question  of  worth.  There  has  been  no  desire 
here  to  discuss  moral  or  ethical  questions,  but  to  present 
fundamental  facts  which  have  a  direct  bearing  upon  what  is 
to  follow. 

We  are  to-day  to  discuss  the  scale  of  points  as  a  means  of 
determining  value  and  deciding  the  question  of  merit  at  our 
agricultural  fairs,  between  animals,  farm,  garden,  orchard, 
household  or  mechanical  products. 

To  discuss  intelligently  the  fundamental  purpose  of  these 
annual  exhibitions  must  be  considered.  In  the  wisdom  of 
the  lawmakers,  recognizing  the  supremacy  of  agriculture 
and  the  dependence  of  all  classes  upon  it,  it  has  been  deemed 
expedient  to  incorporate,  in  the  counties  of  this  Conmoion- 
wealth,  agricultural  societies  for  the  sole  purpose  of  fur- 
thering the  interest  in  agricultural  and  allied  mechanical 
pursuits,  by  providing  for  annual  exhibitions,  where  pre- 
miums might  be  ofiered  and  paid  on  most  meritorious  animals 
and  articles.  To  advance  agriculture  and  promote  mechanics 
was  the  purpose  of  the  original  act  of  the  Legislature,  and  for 
this  the  sum  of  $21,000  was  last  year  appropriated  to  the 
35  incorporated  societies  of  Massachusetts,  not  to  be  distrib- 
uted over  the  several  counties,  not  to  be  used  alone  to 
provoke  competition,  not  to  be  paid  out  on  inferior  animals 
or  products,  but  in  accordance  with  the  original  act  to  '*  ad- 
vance "  and  **  promote." 

It  is  perfectly  safe  to  assert  that  under  the  committee  sys- 
tem of  awarding  prizes  all  thought  of  advancing  or  promot- 
ing has  dropped  out  of  sight.     Wherever  the  awards  have 
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been  made  under  this  plan  the  paramount  idea  has  been  to 
beat  somebody,  not  to  be  educated.  Committees  have  been 
.  selected  on  the  grounds,  and  too  often  been  exhibitors  them- 
selves, and  the  scramble  has  been  to  reach  after  and  win 
the  blue  ribbon,  regardless  of  results.  This  much  may  be 
claimed  without  reflecting  in  the  least  upon  the  honesty  or 
integrity  of  any  individual  member  of  any  committee.  The 
criticism  stands  against  the  system,  and  for  this  reason,  that 
a  ribbon  or  a  card  does  not,  and  caqnot,  advance  or  promote 
anything  but  the  selfishness  and  self-interests  of  the  fortu- 
nate individuals.  There  can  be  nothing  educative,  and 
education  is  absolutely  necessary  for  growth  everywhere. 

The  comparative  system  of  awarding  premiums  is  punct- 
ured with  abuse  on  every  hand.  The  fear  of  severe  criti- 
cism from  exhibitors,  or  the  public,  renders  the  position  on 
the  conmiittee  one  to  be  avoided.  In  the  presence  of  a  large 
number  of  exhibitors  in  any  one  class  it  becomes  a  delicate 
and  difficult  matter  to  award  all  the  premiums  to  a  single 
individual,  even  though  satisfied  of  superior  merit,  or  on  the 
other  hand  to  pass  by  a  wealthy  and  influential  member,  even 
though  his  exhibit  &lls  somewhat  below.  There  is  wanting 
something  definite,  something  tangible  to  which  the  com- 
mittee may  turn  for  complete  justification.  Another  objec- 
tion is  the  temptation  to  shift  responsibility  when  criticisms 
arise. 

At  one  of  our  fairs  some  years  ago  I  overheard  the  con- 
versation between  members  of  the  committee.  When  the 
class  of  three-year-old  colts  was  called  out,  it  was  very  ap- 
parent where  the  first  award  should  go,  and  they  gave  it 
readily.  When  they  called  the  two-year-olds  it  seemed  that 
the  man  who  won  the  prize  on  the  three-year-olds  was  also 
entitled  to  it  in  this  instance ;  but  the  remark  was  made  by 
one  of  the  three,  **  We  gave  him  the  first  prize  in  the  other 
class,"  and  he  did  not  get  it  in  the  second,  because,  as  the 
chairman  expressed  it,  **  it  would  not  do  to  give  one  man  a 
first  premium  in  two  classes."  The  next  day  this  gentleman, 
being  disappointed  because  he  did  not  win,  hunted  up  the 
three  members  of  the  committee,  and  I  went  with  him  to 
hear  what  they  would  say,  and  each  one  of  them  said  to 
him,  *'  My  dear  sir,  I  did  all  I  could  to  give  you  the  award, 
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but  I  was  outvoted,"  Each  one  of  them  made  that  same 
answer.  This  little  incident  first  called  my  attention  to  pos- 
sible evils  of  this  system,  and  led  to  the  study  of  the  deci- 
mal system  and  the  benefits  resulting  from  the  use  of  the 
score  card. 

If  the  comparative  system  is  to  be  continued,  then  one 
map  should  make  the  awards  in  each  class.  These  objec- 
tions are  manifest  and  valid,  but  the  chief  reason  why  the 
State  should  require  a  different  system,  and  insist  upon  its 
intelligent  application,  is  that  the  defeated  party  knows  not 
why  he  loses  or  the  winner  why  he  gains.  The  one  may  be 
content  with  the  honor  and  the  other  retire  without  complain- 
ing, but  neither  has  been  helped  to  an  appreciation  of  what 
is  necessary  for  improvement  by  having  the  weak  as  well  as 
strong  features  of  their  individual  exhibits  presented  in  de- 
tail. In  fact,  the  committee  awards  too  often  encourage  bad 
practices  by  strengthening  selfish  admiration  for  one's  own 
stock,  and  blinding  to  its  defects,  and  also  discourage  by 
failing  to  strengthen  an  appreciation  of  the  good  work 
already  accomplished.  There  is,  there  can  be,  nothing  edu- 
cative under  this  system. 

An  agricultural  society  exists  for  three  distinct  pur- 
poses :  — 

First.     To  afford  amusement  and  recreation. 

Second.     To  stimulate  production  through  competition. 

Third.  To  educate,  that  agriculture  may  be  advanced  and 
mechanics  promoted. 

Competition,  which  is  the  prime  factor  in  improvement, 
unless  guarded  and  restricted,  develops  into  a  single  thought 
of  winning,  regardless  of  justice  or  equity. 

That  competition  may  be  made  an  educator,  and  thus  a 
helper  to  better  conditions,  there  is  demanded  the  safeguard 
of  the  scale  of  points. 

Thus  from  every  stand-point  it  becomes  obvious  that  it 
is  the  duty  of  the  State  either  to  withdraw  its  support  or 
require  that  the  fundamental  principle  upon  which  these 
societies  were  founded  be  applied. 

From  an  outside  position,  realizing  the  grand  work  pos- 
sible through  these  incorporated  bodies,  and  the.  supreme 
necessity  for  its  accomplishment,  the  work  performed  by  this 
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State  Board  in  perfecting  the  scale  of  points  for  the  varied 
exhibits  is  not  only  most  opportune,  but  to  my  mind  neces- 
sary, to  justify  the  continuance  of  the  liberal  stipend.  It 
is  a  work  so  far  above  the  level  of  that  usually  attempted 
that  its  influence  will  be  felt  all  over  the  country.  It  tells 
of  feithful,  painstaking  service  on  the  part  of  the  members 
and  the  secretary.  It  speaks  volumes  for  their  thorough- 
ness. Rightly  applied,  it  marks  an  epoch  in  the  history  of 
Massachusetts  agriculture.  It  will  be  for  the  best  interef^t 
of  agriculture,  throughout  the  Commonwealth,  if  the  Board 
should  be  given  power  to  insist  upon  the  adoption  of  this 
system  of  awarding  premiums,  and  make  the  payment  of  the 
stipend  conditional  upon  its  intelligent  application. 

By  awarding  all  prizes  and  examining  all  stock  and  prod- 
ucts under  the  decimal  or  score-card  system,  every  exhibitor 
may  have  the  evidence  of  merit,  or  cause  of  failure,  to  con- 
sider at  leisure,  in  the  detailed  score-card.  This  may  not 
insure  any  l)etter  judgment,  but  it  furnishes  all  the  evidence 
upon  which  judgment  was  based,  and  it  is  this,  and  this 
only,  which  will  educate,  which  can  advance  and  promote. 

Every  man  who  passes  judgment  on  any  article  or  animal, 
at  any  time  or  place,  measures  it  by  an  ideal  of  his  own. 
It  may  be  imperfect,  so  vague  as  to  be  beyond  description, 
yet  to  him  it  is  a  standard  of  perfection,  and  he  approves  or 
disapproves  as  the  object  approaches  or  falls  away  from  that 
standard.  You  like  a  horse  passing  before  you,  but  if  I  ask 
why,  you  cannot  tell ;  yet  in  the  glance  you  have  measured 
by  your  standard,  by  your  ideal.  The  one  object  gained 
through  the  decimal  system  of  judging,  above  all  others,  is 
that  it  fixes  this  ideal  of  perfection  by  parts,  so  that  one 
becomes  critical  in  judgment ;  he  becomes  educated. 

When  a  committee  goes  out  to  award  the  premiums  by 
comparison,  it  is  presumed  that  this  standard  of  perfection 
shall  not  enter  in  to  influence  judgment,  but  that  the  exami- 
nation and  comparison  of  individuals  shall  determine  the 
awards.  The  advantages  here  are  that  the  whole  field  may 
be  examined  together,  and  under  the  critical  eye  of  the  com- 
mittee the  awards  made  and  ribbons  attached  in  much  less 
time  than  by  the  use  of  the  score-card,  on  each  animal ;  the 
objections  —  that  the  worth  of  each  is  measured  by  that  of 
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others,  and  the  difficulty  of  carrying  in  mind  the  defects 
and  their  bearing  upon  values  not  appreciated,  while  the 
reasons  for  making  awards,  unless  very  obvious,  drop  out 
of  mind  as  soon  as  the  class  is  out  of  sight. 

Against  this  I  place  the  scale  of  points  perfected  for  each 
class,  the  single  judge,  who  shall  affix  his  signature  to  every 
card,  and  the  individual  score-card  for  every  animal  of  eveiy 
breed,  and  for  all  products  whether  of  the  farm,  field, 
orchard,  dairy,  shop,  mill  or  home.  Responsibility  cannot 
be  shifted  here  and  no  man  will  put  his  name  to  a  card  unless 
reasonably  sure  of  the  record  he  has  made. 

This  means  simply  that  the  article  or  animal  or  product 
shall  be  divided  into  parts,  each  to  be  measured  by  itself, 
and  to  each  part  a  fixed  value  shall  be  given  to  represent  the 
standard  of  perfection  as  compared  with  the  ideal,  which  is 
what  one  would  have  if  that  part  could  be  made  to  suit  one's 
conception  of  perfection.  Thus  in  the  horse,  100  represents 
perfection  in  structural  parts,  each  having  a  fractional  value. 

We  give  four  points  to  the  eyes.  If  these  be  large,  fiill, 
lustrous,  expressive,  indicative  of  developed  brain  power 
and  increased  brain  capacity,  telling  of  courage,  and  with  lids 
free  from  meatiness,  the  credit  would  approach  perfection. 
In  seven  years'  experience,  working  with  some  of  the  best 
experts  in  the  country,  I  have  known  but  one  animal  to  be 
marked  perfect  in  eyes. 

A  critical  examination  always  reveals  something  not  de- 
sii'cd.  In  case  the  eye  is  but  ordinary  the  credit  would  be 
fifty  per  cent  of  the  whole. 

If  I  send  a  horse  to  the  stable  with  a  credit  of  two  for 
eyes  I  have  gone  on  record,  and  if  any  error  has  been  made 
it  can  easily  be  corrected. 

Suppose  that  two  horses  score  the  same  in  every  other 
part,  but  simply  because  one  has  a  meaty  lid  it  falls  one-half 
to  one  point  below  the  other  in  total  footing.  Naturally  the 
owner  who  loses  raises  the  question.  Why  ?  and  it  is  these 
whys  which  educate. 

Bring  the  two  horses  together,  compare  them,  point  out 
the  diflerence  in  expression  resulting  from  the  difference  in 
thickness  and  flexibility  of  lids,  because  of  that  single  &ulty 
construction,  and  you  will  have  set  agents  at  work  which 
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will  make  that  breeder  more  critical  than  would  be  possible 
in  any  other  way,  you  have  commenced  the  work  of  advanc- 
ing and  promoting. 

At  one  of  our  county  &irs  the  editor  of  a  paper  came  to 
me  and  said,  ^^I  know  nothing  about  this  scale  of  points. 
Can  you  tell  me?"  I  said,  **I  have  not  tune  to  tell  you, 
but  if  you  will  stand  by  my  side  while  I  am  scoring,  I  think 
you  will  understand  it."  I  did  not  notice  that  some  of  the 
owners  were  getting  around  me.  I  scored  a  colt,  and  they 
brought  in  a  second  one.  As  I  glanced  over  the  head  I  made 
the  remark,  <^  This  eye  is  not  as  good  as  the  other,"  and  the 
owner  said,  **  This  eye  is  as  good  as  any  in  the  field ;"  stop- 
ping my  work,  I  asked  to  have  the  other  colt  brought  in, 
and  while  the  man  was  gone  I  explained  what  I  would  have 
for  an  eye  if  I  could  form  it  and  its  surroundings.  The  colt 
was  brought  in,  and  when  I  put  the  two  heads  together,  and 
asked  the  owner  to  compare  eyes,  he  said,  ^*  I  am  a  fool. 
There's  a  difference  in  eyes."  Do  you  not  see  that  I  helped 
that  man  by  giving  him  a  few  minutes'  time  ? 

In  all  operations  two  extremes  are  to  be  avoided ;  both  are 
natural,  depending  upon  the  temperament  of  the  breeders, 
growers,  or  manufacturers.  One  is  to  overlook  defects  and 
consider  everything  produced  perfect,  and  the  other  to  so 
magnify  defects  as  to  lose  sight  of  real  value.  Both  condi- 
tions are  alike  injurious  to  individuals  and  industries ;  both 
are  promoted  by  the  comparative  system ;  both  are  remedied 
by  the  decimal. 

Perfection  in  production  has  never  been  reached,  and 
never  will  be.  The  only  incentive  to  labor  lies  in  the  hope 
of  future  accomplishments.  If  the  maximum  of  growth, 
production,  speed  or  quality  had  been  attained  all  incentive 
to  improvement  would  disappear.  The  scale  of  points  brings 
out  the  defects  in  detail,  and  while  educating  to  a  just  dis- 
crimination of  values,  indicates  what  is  necessary  to  every 
grower,  breeder  or  manufacturer — that  is,  the  weakest  spots 
or  parts. 

One  lot  of  apples  &ils  in  flavor,  another  in  fibre,  another 
in  form,  and  it  is  only  by  placing  a  fixed  value  on  each  item 
in  the  scale  of  points  and  allowing  the  sum  total  to  deter- 
mine the  award  that  all  the  facts  can  be  brought  home  to 
the  individual  orchardists. 
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The  comparative  system  would  not  reveal  the  imperfec- 
tions in  flavor  or  fibre  to  the  looker-on,  or  to  the  exhibitors, 
unless  all  became  tasters  and  tryers.  One  man  finds  his 
fruit  cut  in  flavor  and  fibre,  and  at  once  the  suggestion  comes 
that  pruning  and  cultivation  and  fertilbsation  are  necessary, 
that  next  year's  crop  may  be  improved. 

How  was  it  with  the  forty  or  more  samples  of  butter  at 
your  last  exhibition,  all  put  up  in  attractive  form  and  passed 
upon  by  a  discriminating  committee,  who  placed  the  honors 
where  they  honestly  belonged?  Did  you  who  won  ever 
know  why  your  product  was  preferred  to  others,  or  you  who 
feiled  why  you  did  not  win  ? 

Was  it  flavor  or  texture,  color,  or  method  of  salting  and 
putting  up  which  determined  ?  What  possible  benefit  can 
it  be  to  you,  either  as  winners  or  losers,  unless  you  know 
the  reasons?  What  incentive  to  improve  when  only  the 
ribbons  tell  the  story  of  preference  ? 

Every  card  giving  the  detailed  score,  returned  to  the  indi- 
vidual exhibitor,  becomes  a  promoter  of  better  practices,  and 
an  incentive  to  improvement  —  an  educator. 

Suppose  some  tidy  housewife  returned  without  a  ribbon 
or  a  card  telling  of  honors  won,  but  on  the  score-card  a  de- 
cided cut  in  flavor,  and  at  the  foot  a  note,  ^^  decided  bam 
flavor,"  a  record  possible  in  far  too  many  cases.  Think  you 
she  will  rest  until  the  cobwebs  are  swept  from  the  tie-ups, 
floors  made  clean,  cows  groomed  and  bedding  applied?  The 
reflection  on  her  skill  caused  by  the  slovenly  practices  at  the 
barn  will  lead  to  decisive  action  and  better  outside  condi- 
tions. 

Show  a  man  that  the  present  mating  of  his  mare  is  giving 
a  heavy-headed  class  of  colts,  and  the  thought  of  a  change 
will  impress  itself  immediately.  You  cannot  demonstrate 
that  under  the  comparative  system,  and  the  fact  that  the 
mare  is  from  a  producing  family,  and  the  stallion  used  from 
another,  is  too  often  accepted  as  proof  positive  of  value  in 
the  offspring,  regardless  of  individual  merit. 

Only  by  a  study  of  parts  and  a  knowledge  of  the  purpose 
of  each,  together  with  a  high  ideal  of  perfection,  can  the  bad 
practices  of  present  hobby-riding  breeding  be  broken  up.  It 
has  been  the  blind  leading  the  blind  which  has  filled  our  barns 
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ivith  stock  of  all  kinds  wanting  individuality.  The  &ct  that 
so  small  a  per  cent  of  our  colts  develop  into  valuable  road- 
sters, that  the  average  milk  and  butter  production  in  New 
England  falls  far  below  the  limit  of  profit,  while  there  is  a 
sure  profit  with  both,  furnishes  all  the  evidence  that  a  change 
is  called  for  which  will  educate  to  a  dififerent  standard.  The 
supreme  excellence  of  the  scale  of  points  and  score-card  is 
realized  only  when  every  individual  exhibitor  is  furnished 
with  the  detailed  score  of  every  animal,  plate  of  apples,  peck 
of  vegetables,  or  manufiictured  product  shown  by  him. 

Beyond  this  the  educative  work  possible  at  all  our  annual 
exhibitions,  great  and  small,  can  never  be  recognized  or 
secured  until  with  the  expert  there  goes  the  clerk,  to  place 
upon  a  black-board,  where  all  may  read,  the  record  of  each 
score  as  made  by  the  judge.  This  publicity  removes  the  last 
objection  to  the  scale  of  points,  and  insures  prompt  question- 
ings by  interested  parties. 

As  the  work  progresses  and  scores  multiply  on  the  black- 
board, the  causes  for  variation  will  be  inquired  into,  and  the 
animals  should  be  brought  together  and  the  lesson  fixed  by 
comparison.  The  expert  who  cannot  defend  his  score  intel- 
ligently is  not  fit  to  perform  the  duties.  Let  discussions  be 
encouraged.  You  cannot  award  honors  to  owners  in  such  a 
field.  There  are  many  around  as  sharp  as  the  judge,  and 
they  will  be  satisfied  only  when  the  whys  are  answered  and 
justice  is  done. 

The  furnishing  of  a  copy  of  the  score  of  each  individual 
exhibit  to  each  exhibitor  involves  extra  work  on  the  officers, 
but  the  exhibitors  who  make  the  exhibition  have  the  right  to 
insist  that  this  be  done. 

If  the  State  requires  a  standard  of  perfection,  as  it  should, 
in  order  for  an  award  to  be  made,  it  should  guarantee  the 
score  card  to  each  exhibitor  telling  of  the  worth  of  his  indi- 
vidual exhibit.  Let  the  rule  be  established  that  a  total  of 
75  out  of  100  points  must  be  obtained  in  order  for  a  first 
premium  to  be  awarded. 

If  agricultural  societies  are  to  continue  and  do  their  best 
work  in  developing  the  varied  industries  of  a  State,  the 
best  interests  of  the  smallest  and  humblest  exhibitor  must  be 
recognized.     The  tendency  to  concentration  of  exhibits  and 
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reduction  in  number  of  exhibitors  must  be  prevented.  No 
society  has  performed  its  task  until  every  farmer  within  its 
limits  is  a  regular  contributor  to  the  yearly  exhibitions. 
Let  every  one  be  assured  that  the  scale  of  points  is  to  be 
applied  to  eveiy  exhibit,  that  each  is  to  be  measured  by 
itself  independently  of  all  others,  and  that  the  score  in  every 
case  is  to  be  returned  to  the  exhibitor,  and  the  last  barriei: 
to  a  complete  exhibition  will  disappear. 

The  objections  raised  against  employing  experts,  or  put- 
ting the  work  of  awarding  the  honors  in  any  class  into  the 
hands  of  a  single  individual,  hold  only  in  the  imagination 
of  the  objector. 

The  task  of  judging  by  the  scale  of  points  is  less  arduous 
than  by  the  old  system.  Having  the  card  in  hand,  the  judge 
attaches  value  to  each  part  independently  of  all  others,  the 
total  footing  to  determine  the  awards.  Thus  when  one  part 
has  been  passed  and  the  record  made,  it  should  drop  out  of 
mind. 

One  thought  should  here  be  emphasized.  If  the  credit 
against  any  section  is  less  than  the  full  amount  given  for  per- 
fection, the  reasons  for  making  the  cut  should  be  indicated 
either  by  checking  that  part  or  writing  in  the  cause.  Thua 
in  the  card  for  the  horse,  it  reads :  *'  Chest  deep,  full  and 
prominent,  good  width,"  the  standard  being  three  points. 
If  narrow,  and  the  credit  is  one  and  one-half,  the  judge 
should  underscore  the  words  "  good  width,"  and  then  write 
in  the  word  ''  narrow."  Thus  in  every  part  care  should  be 
taken  to  make  plain  the  causes  for  any  reduction  of  credits. 

It  is  this,  and  this  only,  which  will  fully  make  clear  the 
work  of  the  experts  in  the  butter  room  yonder.  For  every 
cut  for  defect  the  full  reason  should  be  written  on  the  card. 
If  a  sample  of  butter  is  too  salt,  instead  of  cutting  for  this 
the  card  should  indicate  that  there  is  an  excess.  If  the  text- 
ure of  a  sample  is  imperfect,  it  should  indicate  what  the 
texture  is,  and  what  it  should  be,  in  order  that  the  man  who 
made  it  may  know  just  what  the  trouble  is,  and  how  to  rem- 
edy the  same ;  not  that  it  fails  in  being  up  to  the  standard 
of  perfection,  but  just  in  what  way  it  fails. 

I  make  this  plea  for  systematic  work  in  awarding  pre-- 
miums,  and  for  extended  and  critical  supervision  by  the. 
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State,  throagh  the  Board  of  Agricalture,  for  two  reasons, 
either  of  which  fully  justify  the  claim. 

First,  because  it  is  necessary  in  order  to  establish  justice 
between  exhibitors,  and  place  awards  in  accordance  with 
merit ;  and  second,  because  of  the  imperative  necessity  for 
raising  the  standard  of  quality  in  all  exhibits. 

The  day  has  gone  when  we  may  expect  increased  price 
for  farm,  garden,  orchard  or  manufactured  products.  For 
years  we  have  been  approaching  this  lower  range  of  values. 
Let  no  one  fear  that  this  or  that  industry  has  failed  to  be 
remunerative  so  long  as  the  limit  of  production  is  beyond 
our  comprehension  and  the  saving  in  production  an  unknown 
quantity.  Seeking  earnestly,  continuously,  intelligently  for 
the  higher  quality  and  lower  cost,  the  margin  of  profit  will 
always  be  assured. 

Along  this  line  and  this  alone  lies  the  path  of  progress 
for  the  farmers  of  New  England. 

Against  the  bulk  of  the  West  we  must  set  the  finish  of  the 
East ;  against  the  volume  from  the  prairies  must  be  placed 
the  skill  of  the  older  sections ;  against  the  quantity  pouring 
into  our  markets  — the  great  consuming  centres  of  the  coun- 
try—  must  be  ranged  the  higher  quality  which  by  keen 
study,  close  application  and  a  just  discrimination  of  the  rela- 
tion part  bears  to  part,  may  be  insured  the  growers  and  pro- 
ducers of  the  old  Bay  State.  We  cannot  till  a  thousand 
acres  at  a  net  profit  of  $2  per  acre,  but  we  can  till  one  hun- 
dred at  a  net  profit  of  $20.  We  cannot  produce  a  horse  to 
weigh  twelve  hundred  and  sell  for  $80,  as  can  the  fiEtrmer  of 
Iowa  or  Kansas,  but  we  can  produce  a  better  animal,  with  a 
higher  range  of  intelligence,  greater  brain  capacity  and  supe- 
rior road  qualities,  which,  undeveloped,  will  sell  for  $200  or 
more. 

We  cannot,  perhaps,  grow  3-cent  beef,  but  we  can  at  the 
same  cost  grow  25-cent  butter.  The  things  we  can  do  and 
the  stock  we  can  raise,  the  crops  adapted  to  our  time  and 
climate,  may  all  be  made  to  give  better  returns  and  larger 
profits  per  acre,  per  pound  or  per  bushel  than  is  possible 
oatside  our  borders.  Hemmed  in  under  certain  conditions 
as  we  are,  it  is  only  that  the  higher  levels  may  be  reached. 
The  man  who  finds  the  path  to  prosperity  under  any  re- 
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stricted  condition  must  do  so  by  the  use  of  greater  brain 
power. 

This  means  the  growing  of  better  animals  and  crops  and 
the  making  of  better  products  by  the  exercise  of  a  higher 
skill.  That  this  may  be  forthcoming,  we  must  sit  down  and 
fix  definitely  in  mind  the  worth  of  each  part  and  the  relation 
it  bears  to  every  other  part  and  to  the  whole.  To  do  this 
with  any  approach  to  justice,  measurements  must  be  made 
by  a  scale  of  points,  thus  fixing  value  to  every  part. 

In  all  farm  products  it  is  size,  color,  texture  and  flavor, 
whether  onions  or  apples,  potatoes  or  pears. 

Bring  out  the  dairy  cow,  and  her  value  is  to  be  indicated 
not  by  comparison  with  a  beefy  neighbor,  but  by  what  she 
is  herself.  Not  size,  or  form,  color  of  skin,  shape  of  body, 
length  of  back ;  not  expression  of  face,  or  fullness  and  intel- 
ligence of  eye ;  not  size  and  form  of  udder ;  not  one  of  these 
can  settle  the  question,  but  each  and  all.  Behind  the  whole 
is  the  individuality  of  the  animal.  Beecher  said:  ^<Men 
are  like  trees :  each  one  must  put  forth  the  leaf  that  is 
created  in  him;  education  is  only  like  good  culture,  it 
changes  the  size  but  not  the  sort." 

Just  so  with  the  dairy  cow,  and  to  learn  the  **  sort"  that 
we  may  increase  the  quantity  is  the  lesson  of  the  hour.  As 
we  begin  this  study  we  find  that  beef  in  the  cow,  draught  form 
in  the  horse,  meat  in  the  pig  and  hen  are  all  allied,  while 
over  against  them  are  speed,  milk  or  butter,  Und  eggs.  This 
distinction  grows  upon  one  as  the  merits  of  the  scale  of 
points  are  appreciated.  We  learn  to  divide  and  subdivide, 
to  study  functions  as  well  as  form,  to  measure  tendencies 
and  individual  traits  as  bearing  upon  the  one  object,  pro- 
duction ;  and  the  more  clearly  one  is  led  to  discriminate  be- 
tween a  thief  and  a  benefactor,  the  more  rapid  the  growth 
of  his  steer  and  the  larger  the  returns  from  his  dairy  cow. 

Take  for  an  example  the  horse,  the  best  friend  a  man  ever 
had,  because  he  never  talks  back.  Without  the  scale  we 
measure  value  as  a  whole,  but  under  it,  the  worth  of  what 
otherwise  seems  a  minor  part  very  often  determines  practi- 
cal utility.  Size,  form,  color,  brain  capacity  as  well  as 
developed  brain  power,  intelligence,  docility,  substance,  en- 
durance, all  of  which  might  be  named  under  the  head  of 
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nerve  force  —  quality  of  skin,  bone,  hair  and  hoof,  these  are 
what  one  learns  to  look  for,  though  only  a  small  part  are  on 
the  score  card.  These  are  to  be  the  essentials  of  the  horse 
of  to-morrow,  and  when  found  will  give  value.  It  has  been 
speed  and  speed  alone. 

To-day  the  perfected  horse  is  called  for,  perfected  for  the 
road,  perfected  for  long,  continuous  service.  In  the  orchard 
and  field,  the  home  and  the  whole  range  of  home  manufact- 
ures, the  scale,  adapted  to  each  class,  becomes  as  valuable 
as  among  the  stock  and  its  presence  as  helpful  to  the  higher 
education  of  to-morrow. 

The  future  of  Massachusetts  agriculture  will  depend  upon 
the  future  of  Massachusetts  agricultural  societies,  and  their 
life  and  perpetuity  rest  entirely  upon  their  ability  to  assist 
the  inhabitants  to  a  clear  and  satisfactory  solution  of  the 
great  agricultural  problem  of  the  immediate  future,  one 
fratight  with  significance  to  every  native-born  New  Eng- 
lander. 

I  have  endeavored  to  show  how  this  solution,  which  rests 
entirely  upon  the  intelligence  of  the  individual  farmer  and 
his  co-laborers,  requires  that  greater  discrimination  be  used 
in  determining  the  worth,  the  utility,  the  practicability,  the 
possibility  of  each  and  every  class  and  department  of  agri- 
cultural and  mechanical  products.  It  is  not  the  financial 
success  of  this  or  any  other  society  which  is  at  stake,  but  the 
future  of  these  farms ;  not  the  growth  of  the  organizations, 
but  the  growth  of  that  spirit  of  painstaking  investigation 
which,  rightly  applied,  will  lead  the  young  men  of  to-day  to 
realize  that  here  upon  these  farms,  on  these  hillsides,  up  and 
down  these  valleys,  with  growing  markets  all  about  you, 
there  are  just  as  good  opportunities  for  brain  as  well  as 
muscle  development,  just  as  certain  results  financially,  just 
as  sure  returns  and  a  more  perfect  manhood  than  town  or 
city  can  insure. 

The  farmer  in  New  England  who  carves  a  future  for  him- 
self in  the  next  ten  years  will  do  it  out  of  his  brain,  his 
hands  being  only  willing  servants.  As  a  powerful  aid  and 
stimulant  to  the  possible  work  and  results  I  place  the  per- 
fected scale  of  points  for  each  class  and  department  and  urge 
its  adoption  by  all  agricultural  societies  and  use  by  every 
individual. 
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We  do  not  realize,  my  friends,  the  conditions  in  which  we 
are  standing.  Who  of  you  are  worried  about  the  food  you 
are  to  eat  this  winter?  And  yet  to-day  there  are  thousands 
in  Massachusetts  who  know  not  where  the  bread  is  to  come 
from  to  put  in  their  mouths  to-morrow.  Coming  out  here 
yesterday  I  was  reading  of  the  work  being  done  in  the  city 
of  Lynn,  where  they  are  employing  men  to  do  a  certain 
number  of  hours'  work  each  week  in  order  that  they  may 
have  food  to  keep  them  from  starving.  Thousands,  yes, 
hundreds  of  thousands  of  dollars  will  be  contributed  by  the 
wealthy  during  the  next  four  months  that  thousands  of  men, 
women  and  children  may  be  made  warm  and  hunger  ap- 
peased. All  this  in  our  own  New  England.  The  cry  for 
food  and  heat  will  not  be  heard  in  the  farm  homes,  but  under 
the  shadows  of  the  great  cities.  Never  was  the  lesson  pre- 
sented so  vividly  as  to-day.  Never  did  we  realize  as  to-day 
the  value  or  the  dignity  of  these  farm  homes,  or  the  cer- 
tainty that  Mother  Earth  takes  good  care  of  every  one  who 
intelligently  seeks  her  co-operation. 

Are  you  worried  at  all  ?  Your  garners  are  filled,  and  you 
know  you  have  enough  for  the  winter.  There  never  has 
been  a  day  since  the  sun  shone  when  the  farmers  of  New 
England  had  such  reason  to  thank  God  and  take  courage  as 
in  the  closing  days  of  tliis  year  1893,  because  their  labors 
have  been  followed  by  the  blessing  of  God  and  a  sure  re- 
ward. 

Carry  this  thought  home.  Let  it  echo  and  re-echo  through 
these  Berkshire  Hills,  up  the  valley  of  the  Connecticut  and 
on  to  the  sea,  that  when  man  seeks  by  the  highest  use  of  his 
powers,  by  the  exercise  of  his  reason,  by  earnest,  honest 
effort,  to  touch  the  mysteries  which  surround  every  move- 
ment of  the  farmer,  whether  with  his  flocks,  his  orchards, 
his  fields,  his  dairy  or  his  herds,  lo  I  there  comes  forth  a 
blessing  to  enrich  and  strengthen  for  still  nobler  effort. 

The  path  that  leads  to  a  Loaf  of  Bread 

Winds  through  the  Swamps  of  Toil, 
And  the  path  that  leads  to  a  Suit  of  Clothes 

Goes  through  a  fiiowerless  soil, 
And  the  paths  that  lead  to  a  Loaf  of  Bread 
And  a  Suit  of  Clothes  are  hard  to  tread. 
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And  the  patib  that  leads  to  a  House  of  Your  Own 

Climbs  oyer  the  bouldered  hills, 
And  the  path  that  leads  to  a  Bank  Account 

Is  swept  by  the  blast  that  kills ; 
But  the  men  who  start  in  the  paths  to-day 
In  the  Lazy  Hills  may  go  astray. 

In  the  Lazy  Hills  are  trees  of  shade 

By  the  dreamy  Brooks  of  Sleep, 
And  the  rollicking  River  of  Pleasure  laughs, 

And  gambols  down  the  steep ; 
But  when  the  blasts  of  the  Winter  come. 
The  brooks  and  the  rirer  are  frozen  dumb. 

Then  woe  to  those  in  the  Lazy  Hills 

When  the  blasts  of  Winter  moan. 
Who  strayed  from  the  patib  to  a  Bank  Account 

And  the  path  to  a  House  of  Their  Own ; 
These  paths  are  hard  in  the  Summer  heat. 
But  in  Winter  tfaey  lead  to  a  snug  retreat. 

(A  horse  was  then  brought  into  the  hall  and  taken  to  the 
platform,  and  Dr.  Twitchell  proceeded  to  illustrate  his  method 
of  judging  a  horse  in  accordance  with  the  scale  of  points  for 
judging  horses  established  by  the  Massachusetts  State  Board 
of  Agriculture  for  use  at  the  fairs  of  the  year  1893.) 

Dr.  Twitchell.  In  judging  by  the  scale  of  points  it  is 
not  necessary  to  have  the  whole  class  of  horses  before  us,  as 
we  take  one  at  a  time,  and  measure  it  by  itself.  Whether 
you  are  judging  a  live  animal  or  a  ball  of  butter,  it  only 
needs,  as  I  attempted  to  show  in  my  talk,  that  we  keep  in 
mind  our  standard  of  perfection y  which  is  what  one  would 
have  each  part  or  quality  if  he  could  reconstruct  to  suit  his 
individual  fancy.  The  benefit  to  the  individual  is  that  his 
ideal  grows  more  definite  all  the  while  he  is  applying  the 
scale.  You  cannot  score  a  horse  and  go  away  and  think 
iibout  it  without  seeing  where  your  standard  of  perfection  has 
been  strengthened.  It  may  be  somewhat  a  matter  of  intui- 
tion in  the  beginning,  but  practice  makes  clear  and  distinct 
the  details.  Nevertheless  it  is  very  simple.  I  cannot  de- 
scribe to  you  my  standard  of  perfection,  but  I  can  use  the 
•card  as  an  aid  in  illustrating  what  I  would  have,  and  there 
is  the  great  benefit  of  the  score-card.  You  remember  what 
I  said  about  scoring  butter.     A  sample  score  has  been  sent 
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me  by  the  expert  from  the  butter  room.  Perfection  in  flavor- 
is  45,  and  this  lot  is  scored  30,  and  the  judge  has  marked,. 
*'  Flavor  injured  by  feed."  In  grain,  perfection  is  25 ;  this- 
is  scored  21;  "Butter  worked  at  too  low  temperature. 
Color,  15,  with  a  credit  of  12,  and  marked,  <*01d  cream. '* 
The  salt  is  10  points,  and  this  is  scored  8,  and  is  marked, 
"  Salt  fishy."  Package  is  5  points  for  perfection,  and  this, 
is  marked  4,  so  that  this  sample  scored  75  out  of  a  possible* 
100  points,  and  the  evidence  is  given  in  every  part,  showing 
why  the  judge  has  not  placed  a  higher  score.  The  exhibitor- 
of  this  butter  is  thus  enabled  to  understand  just  why  his- 
product  was  marked  as  it  was,  and  if  there  has  been  any  mis- 
take the  score-card  enables  him  to  call  the  attention  of  the* 
judge  to  the  error,  something  which  cannot  be  done  in  the- 
comparative  system.  The  more  that  card  is  studied  the  more- 
of  an  educator  it  will  become. 

Dr.  Twitchell  then  called  attention  to  the  various  structural 
points  of  the  horse,  explaining  in  what  respect  they  came* 
short  of  the  standard  indicated  on  the  score-card.  He  stated, 
that  he  preferred  a  straight  face  rather  than  a  Roman  nose,, 
and  being  asked  what  the  objection  was  to  a  Roman  nose, 
said  that  while  it  is  generally  accepted  as  an  indication  of 
courage,  it  is  not  a  good  conformation,  and  that  the  Roman 
nose  was  as  often  to  be  found  in  horses  wanting  in  intelli- 
gence as  in  those  possessing  extra  courage.  He  liked  a. 
straight  face,  broad  between  the  eyes,  indicating  brain  power ;. 
fullness  and  expressiveness  of  the  eye,  telling  of  the  intelli- 
gence of  the  animal  and  also  his  degree  of  education.  The 
lips  should  not  be  thick  nor  thin,  but  well  closed.  Nostrils 
well  rounded,  full,  large,  open  and  not  fleshy.  Avoid  a 
horse,  he  said,  with  a  flabby  under  lip.  I  should  not  want 
a  horse  with  too  thin  a  lip.  I  should  be  afraid  of  a  bad  dis- 
position. The  Doctor  was  asked  what  color  he  would  like 
the  hoof  to  be,  and  said  he  liked  a  dark  horn  color ;  strong 
in  substance. 

Secretary  Sessions.  Would  you  cut  a  horse  if  the  hoof 
was  white,  simply  because  it  was  white  ? 

Dr.  Twitchell.  Yes,  I  would  cut  a  white  hoof  always.. 
Would  expect  it  to  be  tender  in  quality,  although  it  is  not; 
always  so.  A  dark  horn  color  is  the  ideal  hoof.  In  regard, 
to  the  color  of  a  horse,  chestnuts  are  coming  to  be  fashions- 
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able,  and  yet  it  seems  to  me  that  it  is  one  of  the  passing 
fads. 

The  lecturer  was  asked  if  the  color  of  a  horse,  other 
things  being  equal,  indicated  his  power  of  endurance.  He 
replied  that  he  did  not  think,  other  things  being  equal,  that 
there  was  anything  in  the  color  of  a  horse  that  would  affect 
him.  There  is  a  demand  to-day  for  chestnuts  as  against  the 
darker  colors,  but  the  general  market  demand  is  for  solid 
colors. 

Mr.  P.  A.  Russell  (of  Great  Ban-ington).  Doctor,  what 
do  you  think  of  that  old  saying,  *«  One  white  foot,  buy  it; 
two  white  feet,  try  it ;  and  three  white  feet,  deny  it  *'  ? 

Dr.  TwiTCHELL.  Well,  I  think  it  is  one  of  the  old  say- 
ings. I  do  not  think  there  is  anything  to  it.  I  do  not  think 
it  is  indicative,  on  the  one  hand,  of  superior  strength,  of 
good  qualities,  or,  on  the  other,  necessarily  of  weakness. 

No  horse  should  be  scored  as  perfect  in  any  part,  because 
perfection  had  not  yet  been  reached  in  breeding,  and  the 
Doctor  did  not  believe,  therefore,  that  it  should  be  indicated 
in  scoring,  because  the  moment  it  is  fixed  in  the  mind  that 
an  animal  has  reached  perfection  there  is  nothing  more  to 
be  gained.  One  judge  might  score  a  horse  99  or  99 1. 
Another  would  score  the  same  horse  82.  Both  of  them  are 
just  in  their  measurements,  but  they  work  from  a  different 
standpoint.  One  feels  that  perfection  has  practically  been 
reached,  and  the  other  that  there  is  room  for  improvement. 

Right  here  we  touch  an  important  phase  of  the  question. 
Because  two  men  vary  in  their  work  some  consider  the  sys- 
tem at  fitult,  whereas  the  criticism  has  no  weight.  If  a  judge 
preserves  his  relative  ratio  of  values  throughout  the  class, 
he  has  administered  justice  to  each  exhibitor.  Another  may 
establish  a  different  ratio,  but  not  change  the  result  in  the 
least.  Uniformity  in  ratio  of  cuts  will  come  by  education. 
What  the  exhibitor  asks  is  that  the  work  be  honestly  done 
at  the  time.  This  ratio  cannot  be  established  by  any  fixed 
rule ;  it  must  be  left  to  individual  interpretation,  the  pro- 
tection of  the  exhibitor  being  the  score-card  and  the  black- 
board, where  the  work  of  the  expert  becomes  a  matter  for 
public  criticism  and  inspection. 

Being  asked  what  caused  a  horse  to  overreach,  the  Doctor 
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said:  *^I  cannot  tell  you.  It  is  partly  a  matter  of  educa- 
tion. Urging  a  colt  beyond  his  natural  powers  will  invite 
this  and  other  evils,  but  bad  or  improper  shoeing  will  do 
more.  Sure  we  are  that  the  intelligent  smith  can  in  the 
great  majority  of  cases  correct  the  evil  by  a  proper  fitting 
of  the  shoes." 

Mr.  P.  A.  Russell.  Is  stiffness  of  the  dock  an  indica- 
tion of  power? 

Dr.  TwiTCHELL.  That  idea  prevails.  I  have  never  b^n 
able  to  bring  myself  to  feel  that  it  indicates  as  much  as  some 
buyers  believe.  It  is  to  a  certain  extent  an  indicator,  just 
as  every  other  part  is  an  indicator. 

Being  asked  how  many  points  a  horse  should  score  in 
order  to  be  awarded  a  first  premium,  the  Doctor  said:  "I 
would  make  75  the  limit  for  a  first  premium.  I  would  not 
award  a  first  premium  to  an  animal  that  did  not  score  75  in 
structural  parts,  and  for  this  reason,  that  if  you  put  the  seal 
of  your  approval  as  an  agricultural  society  upon  an  animal 
scoring  50  or  60  points,  you  send  the  owner  home  with  the 
idea  that  he  has  something  nearly  perfect  and  surely  worthy 
of  patronage.  Wherever  I  go  to  award  prizes  I  ask  instruc- 
tions from  the  officers  before  going  into  the  field.  If  I  were 
president  of  a  society  I  would  adopt  the  limit  of  75.  I  would 
say  that  anything  falling  below  that  should  receive  a  second 
premium,  and  if  not  coming  up  to  a  certain  range,  only  a 
third  ;  not  to  give  the  seal  of  the  society's  approval,  a  blue 
ribbon,  unless  there  is  merit  sufficient  to  warrant  it." 

Mr.  E.  Hersey  (of  Hingham).  Mr.  Chairman,  I  wish  tq 
ask  one  question  which  seems  to  be  directly  in  line  with  the 
matter  which  we  have  before  us.  If  we  are  to  judge  by 
points,  I  would  like  to  have  the  speaker  explain  to  us  how 
we  are  to  know  when  we  get  a  good  judge  of  horses. 

Dr.  TwiTCHELL.  Take  men  in  your  own  society  who  are 
not  exhibitors,  who  are  not  interested  in  the  competition, 
but  who  have  an  intuitive  love  for  the  horse.  Here  is  one 
of  the  best  lines  of  work  upon  which  your  agricultural  soci- 
eties can  enter  this  winter,  and  that  is,  at  your  regular 
meetings,  once  a  fortnight  or  once  a  month,  bring  in  your 
poultry,  bring  in  specimens  of  your  dairy  cows,  and  let 
some  one  gentleman  score  those  animals  as  I  have  tried  to 
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score  this  horse,  and  the  rest  of  you  ask  him  questions  and 
discuss  the  matter.  You  iiave  men  in  your  societies  who 
can  score  just  as  well  as  any  one  else.  All  it  wants  is  prac- 
tice. Let  the  man  first  fix  in  his  own  mind  just  what  he 
would  have  the  animal  to  be  if  he  could  make  it  over,  and 
then  mark  it  accordingly  as  it  approaches  his  ideal.  It  is  a 
matter  of  education ;  it  is  a  matter  requiring  a  little  time, 
but  it  is  not  a  difficult  matter  for  a  man  to  do.  I  know 
down  in  our  State  we  have  poultry  associations  which  meet 
once  a  month  where  they  score  in  this  manner.  John  Smith 
is  announced  to  score  a  lot  of  Brahmas,  and  at  the  next 
meeting  somebody  else  scores  some  other  breed,  and  the 
result  is  they  have  developed  a  class  of  experts  in  judging 
poultry.  The  same  thing  can  be  done  with  horses,  and  with 
farm  products  generally,  and  in  that  way  you  have  right 
among  yourselves  the  men  who  will  solve  this  problem.  I  do 
not  believe  that  it  is  necessary  or  wise  for  you  in  your  local 
societies  to  go  to  the  expense  of  sending  away  for  an  expert 
to  judge,  but  can  take  up  the  work  among  yourselves  this 
winter  during  the  coming  months  to  your  great  advantage. 

Question.  I  would  like  to  know  how  high  a  score  you 
have  marked  on  a  horse  ? 

Dr.  TwiTCHELL.  I  do  not  remember  that  I  ever  scored  a 
horse  on  structural  parts  above  82. 

Mr.  Herset.  You  have  not  quite  answered  my  point. 
What  I  want  answered  is,  how  am  I  to  tell  or  how  is  our 
society  to  tell  who  are  the  experts  in  our  society  ?  I  have 
no  doubt  we  have  them,  but  there  is  a  question  of  who  is  an 
expert. 

Dr.  TwncHELL.  You  have  in  your  own  agricultural 
society  as  good  experts  probably  as  you  will  find  any- 
where, and  the  use  of  a  score  card  will  aid  greatly  in  ena- 
bling them  to  come  to  just  results.  Now,  before  I  go 
further  I  want  to  answer  the  point  raised  by  Mr.  Hersey. 
It  i^  got  at  in  this  way :  Take  a  horse  into  your  hall  at 
your  regular  monthly  meeting  and  let  a  half  dozen  of  you, 
with  these  cards,  go  on  and  score  the  horse  without  any 
comment.  Then  sit  down  and  compare  your  scores,  and  you 
will  be  surprised  to  find  how  near  you  come  together  in 
your  work,  and  also  how  much  such  a  comparison  will  help 
to  strengthen  your  conception  of  the  ideal. 
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Ex-Governor  Hoard.  It  seems  to  me.  Doctor,  that  ques- 
tion needs  division ;  it  is  a  little  complicated.  You  are  an 
advocate  of  a  system  which  has  much  merit,  but  there  is  one 
difficulty,  and  that  is,  that  you  cannot,  nor  can  anybody 
else,  make  an  individual  man  over,  and  consequently  to  make 
the  system  practical  there  needs  to  be  education. 

Dr.  TwiTCHELL.  That  is  the  point  I  have  been  aiming  at 
itll  the  afternoon. 

Ex-Governor  Hoard.  I  agree  with  you,  sir,  that  we  do 
lack  an  intelligent  system.  If  you  have  proposed  one,  I 
think  you  are  a  public  benefactor ;  but  after  you  have  got  the 
system,  then  you  require  men  to  carry  it  out. 

Dr.  TwiTCHELL.  Certainly,  and  the  question  is,  how  are 
you  going  to  reach  that  result?  There  are  men  who  have 
made  this  a  study  and  are  able  to  apply  the  system,  but  to 
'bring  them  in  to  award  the  premiums  involves  expense. 
Shall  we,  then,  confessing  the  utter  failure  of  the  old  system 
to  educate,  continue  its  practice  simply  because  the  new  way 
is  attended  with  some  difficulties  ?  This  knowledge  we  must 
have  in  order  to  discriminate  in  breeding.  It  is  one  of  the 
essential  factors  in  successful  husbandry  to-day,  the  only 
thing  which  can  give  power  and  stability.  It  is  to  be  gained 
by  such  an  object  lesson  as  we  have  been  having  for  the  past 
hour,  and  again  I  say  it  may  readily  be  acquired  by  practice 
work  among  yourselves.  It  was  for  this  mutual  helpfulness 
that  your  societies  were  created,  for  this  they  are  sustained. 
There's  not  an  agricultural  society  in  Massachusetts  but 
what,  if  the  members  will  meet  two  evenings  a  month,  bring 
together  their  fruit,  vegetables  and  stock,  supply  themselves 
with  the  scales  adopted  by  the  Board,  take  up  the  work  of 
judging,  and  then  examine  and  criticise  each  other's  scores, 
discussing  the  why  and  wherefore  of  each  credit,  will,  before 
September,  1894,  have  within  their  own  ranks  men  who  can 
go  out  and  apply  this  system  with  better  results  and  greater 
satisfaction  than  was  obtained  at  the  exhibitions  of  1693. 
Medium  work  done  with  the  score-cards  will  satisfy  better 
than  any  comparative  work  can,  for  the  simple  reason  that 
the  evidence  is  in  writing,  to  be  examined  by  every  ex- 
hibitor. 

Mr.  P.  A.  Russell.    I  want  to  inquire  if  it  is  obligatory 
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upon  each  society  to  judge  horses  by  the  scale  of  points  as 
laid  down  by  the  State  Board  ? 

Secretary  Sessions.  There  is  such  a  rule  of  the  Board. 
I  will  read  it  to  you  in  a  moment. 

Mr.  P.  A.  Russell.  What  I  mean  is,  whether  or  not 
the  agricultural  society  is  obliged  by  law  to  adopt  this 
system  of  judging  horses  ? 

Secretary  Sessions.  This  is  the  action  of  the  Board  at 
the  last  annual  meeting :  '^  Votedy  That  in  the  judging  of  all 
live  stocky  fruit  and  yegetables,  each  society  shall  employ 
an  expert,  or  experts,  unless  excused  by  the  executive  com- 
mittee of  the  Board.  These  expert  judges  shall  be  in- 
structed to  appoint  a  time  for  listening  to  appeals,  and  to 
give  their  reasons  for  the  decisions  at  which  they  have  ar- 
rived, if  called  for;  but  their  decisions  shall  be  final."  In 
reference  to  the  scale  of  points  the  action  of  the  Board  was 
this:  *^  Voted  J  That  in  awarding  premiums,  especially  on 
live  stock,  vegetables  and  fruit,  there  shall  be  established 
by  this  Board  a  scale  of  points,  which  shall  be  adopted  by 
all  the  societies,  so  that  there  shall  be  a  uniform  standard 
throughout  the  State."  That  is  the  rule  of  the  Board  of 
Agriculture  as  it  stands  at  present.  It  is  on  the  three 
hundred  and  fifty-second  page  of  the  last  Annual  Report  of 
the  State  Board  of  Agriculture. 

Question.  Suppose  that  some  society  does  not  comply 
with  that  rule  about  the  scale  of  points  ? 

Secretary  Sessions.  I  am  not  ready  to  state  now,  but 
when  I  come  to  make  out  my  return  perhaps  some  of  you 
will  find  out. 

Dr.  TwiTGHELL.  I  should  like  to  emphasize  that,  for  I 
consider  it  is  the  most  advanced  step  taken  by  any  Board  of 
Agriculture  in  the  country,  a  step  which  I  believe  is  abso- 
lutely necessary,  and  I  speak  from  observation  and  expe- 
rience, from  connection  with  agricultural  societies  for  a  long 
series  of  years.  I  have  had  a  somewhat  extended  experi- 
ence in  passing  upon  stock  by  the  use  of  the  score-card 
throughout  the  Eastern  States  and  in  the  Provinces.  I  be- 
lieve that  if  you  will  adopt  this  system,  and  earnestly  and 
faithfully,  through  the  winter,  take  up  the  work  of  scoring 
and  discussion,  you  will  come  up  to  your  next  exhibition 
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prepared  to  do  the  work  in  and  of  yourselves  very  largely^ 
Perhaps  if  you  have  a  very  large  field  of  horses,  or  an  exhi- 
bition of  fine  Jerseys,  or  some  other  special  department,  you 
will  want  to  call  in  an  expert,  but  in  other  cases  you  wilE 
be  able  to  do  it  yourselves ;  and,  judging  from  my  experi- 
ence, nothing  you  can  do  will  so  relieve  your  agricultural 
societies  from  all  charge  of  bias  and  favoritism  as  the  use  of 
the  score-card. 

Question.  In  case  they  do  not  reach  75  points,  is  it 
intended  that  they  shall  be  excluded  from  the  first  premium?' 

Dr.  TwiTCHELL.  That  is  a  matter  for  you  to  arrange  for 
yourselves.  Fix  your  own  limit,  and  then  if  they  cannot 
reach  that,  they  should  be  excluded  from  the  first  premium. 
If  they  do  not  score  that,  I  would  mark  them  for  second 

premium. 

Mr.  John  E.  Russell  (of  Leicester).  I  would  like  to  ask 
whether  there  is  no  power  vested  in  the  judge  to  exclude  am 
animal  upon  any  one  point? 

Dr.  TwiTCHELL.     On  soundness? 

Mr.  John  E.  Russell.     Yes,  sir. 

Dr.  TwiTCHELL.  I  should  always  exclude  any  animal  that 
was  unsound. 

Mr.  John  E.  Russell.  Then  the  scale  of  points  would 
not  be  used  if  there  was  anywhere  a  manifest  unsoundness? 

Dr.  TwiTCHELL.  Yes.  We  commence  on  the  score  and 
run  down  until  we  find  an  unsound  part,  and  then  put  there 
a  cipher  and  stop.  That  score  is  returned  to  the  owner. 
If  I  have  made  a  mistake,  he  has  the  evidence  on  which  to 
present  his  claim. 

Mr.  John  E.  Russell.  For  instance,  if  in  judging  a  horse 
you  noticed  that  he  was  subject  to  ophthalmia,  you  would 
stop  there  ? 

Dr.  TwiTCHELL.  In  case  of  blindness  I  would  stop  there 
and  send  the  exhibitor  notice,  and  give  him  the  reason  in 
every  case.  Gentlemen,  a  gross  injustice  is  done  exhibitors 
when  you  send  them  out  of  the  field  without  any  award  and 
give  them  no  reason  for  not  giving  them  one.  I  thank  you^ 
Mr.  Russell,  for  raising  the  point,  because  it  is  a  good  one. 

The  Chairman.  Doctor,  I  would  like  to  ask  one  ques- 
tion.    In  a  trotting  horse  I  prefer  a  straight  hind  leg.     You 
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cut  this  horse's  leg  somewhat.     What  would  you  have  for  a 
draught  horse? 

Dr.  TwiTCHELL.  I  should  want  a  straighter  and  heavier 
leg  for  a  draught  horse  than  for  a  driver. 

The  Chairman.  How  much  would  you  cut  the  horse  for 
draught,  if  you  were  measuring  from  the  draught  stand- 
point ? 

Dr.  TwiTCHELL.  I  should  want  a  straighter  leg  than  we 
have  for  the  trotter,  because  the  horse  is  built  upon  a  differ- 
ent plan  all  the  way  through.  He  is  wider  at  the  shoulders. 
He  has  a  straight  shoulder ;  he  has  a  round  belly.  He  has 
a  shorter  step,  shorter  pasterns  and  a  straighter  leg.  It  is 
not  easy  to  describe  the  exact  shape  of  the  hind  leg.  If  too 
straight,  there  is  danger  of  trouble  to  the  front  part  of  the 
hock,  and  if  crooked,  to  the  back  portion.  In  draught 
stock  a  blockier  form  throughout  is  called  for,  and  as  the 
motions  are  slower  and  the  step  shorter,  the  purpose  being 
to  lift  and  propel  the  heavy  load,  the  line  of  the  leg  should 
not  vary  as  much  as  with  the  driver.  All  the  while  we  must 
carry  with  us  the  thought  of  form  adapted  to  purpose.  Fix 
types  by  breeding  and  selection.  And,  gentlemen,  if  you 
have  a  mare  who  has  in  her  veins  Percheron  or  Clydesdale 
blood,  do  not  expect  to  breed  trotters  from  her.  We  have 
got  to  get  out  of  that  method  of  breeding  and  go  to  work 
upon  a  single  line. 

I  want  to  mention  a  little  incident  right  here.  A  neigh- 
bor of  mine  has  a  fine  Percheron  mare.  She  trots  in  about 
two  minutes  and  thirty-three  seconds,  and  he  has  very  tri- 
umphantly undertaken  to  traverse  this  very  doctrine  which 
we  have  heard  here,  —  do  not  expect  to  breed  from  a  cross- 
blood  mare  of  that  character.  But  it  was  noticeable  that  the 
standard-bred  blood  in  that  mare  showed  in  her  make-up 
more  than  the  Percheron.  He  breeds  trotters  from  her,  and 
some  family  trotting  horses,  and  he  obtained  a  colt,  and  that 
colt  cannot  trot  in  five  minutes.  It  is  evident  that  the  mare 
took  her  trotting  qualities  from  her  parentage  on  the  trot- 
ting side,  not  the  Percheron  side. 

The  Chairman.  Gentlemen,  it  is  about  time  to  adjourn. 
Secretary  Sessions  has  a  few  words  to  say,  if  you  will  give 
your  attention. 


114  BOARD  OF  AGRICULTURE.     [Pub.  Doc. 

Secretary  Sessions.  As  the  secretary  of  the  Board  of 
Agriculture  I  have  no  power,  and  I  cannot  state  just  why 
the  Board  made  these  rules.  But,  as  I  understand  it,  the 
Board  believes  that  an  advance  should  be  made  in  this  system 
of  judging.  It  is  intimated  here  that  none  of  the  societies 
have  done  exactly  what  is  required  of  them.  Perfection 
cannot  be  expected  in  one  year.  I  have  no  doubt  that  the 
Board  will  be  lenient  with  societies  which  have  honestly  en- 
deavored to  come  up  to  what  is  required  of  them.  I  hope 
every  society  has  made  an  effort  to  comply  with  the  direc- 
tions of  the  Board.  I  should  expect,  if  any  have  refused 
to  make  the  effort,  that  they  may  be  dealt  with.  I  cannot 
say  how  that  will  be.  That  power  is  with  the  Board,  not 
with  me.  This  is  an  effort  to  advance  the  system  by  which 
the  judging  of  all  live  stock,  fruit  and  vegetables  is  done, 
and  this  may  be  perhaps  enlarged  in  the  future,  or,  if  the 
Board  thinks  it  made  a  mistake,  it  may  go  back.  I  cannot 
tell  what  the  Board  will  do  at  the  next  annual  meeting. 

The  meeting  was  then  adjourned  until  7.30  o'clock. 

Evening  Session. 

The  meeting  was  called  to  order  at  7.45  by  the  chair- 
man, who  said :  Gentlemen,  the  subject  of  the  lecture  this 
evening  is  The  Horse.  The  lecturer  is  the  Hon.  John  E. 
Russell  of  Leicester,  whom  I  now  have  the  pleasure  of  in- 
troducing to  you. 
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THE  HORSE. 


BT  HON.  JOHN  E.  RUSSELL  OF  LEICESTER. 


When  invited  to  lecture  before  the  Board  on  **  The  Horse," 
I  supposed  that  I  would  speak  in  the  daytime  and  was 
prepared  to  discuss  the  questions  relating  to  breeding  and 
the  care  of  young  stock ;  but  this  great  audience  of  ladies 
and  gentlemen,  gathered  for  an  evening  entertainment,  leads 
me  to  change  my  design,  and,  if  you  please,  I  will  speak  on 
questions  of  interest  to  all  who  keep,  use,  or  love  horses. 

My  first  lecture  before  the  Board  of  Agriculture  was  at 
Waltham  in  1877  on  *'The  Breeding,  Training  and  Man- 
agement of  Horses,"  and  the  discussion  following  it  was  per- 
haps more  widely  reported  than  any  of  the  proceedings  of 
our  meetings.  But  neither  then  nor  in  my  subsequent  service 
on  the  Board  did  I  ever  advise  the  farmers  to  breed  horses. 

All  farmers  use  horses ;  oxen  are  out  of  date,  being  un- 
fitted for  the  implements  with  which  we  now  carry  on  the 
work  of  the  farm,  and  a  considerable  part  of  a  farmer's  cajv 
ital  must  be  invested  in  horses.  It  is  important  to  keep 
them  in  health,  to  get  efi*ective  service  and  to  make  them 
last  to  useful  old  age.  It  is  an  old  English  proverb  that 
*'  Half  a  horse  goes  down  his  throat ;"  and  there  is  another 
good  proverb,  **  The  breed  is  in  the  mouth."  These  sayings 
have  a  deep  meaning.  The  first  is  a  declaration  that  the 
animal,  from  the  beginning  of  life,  must  be  well  fed ;  and 
the  second  tells  us  that  breed  and  long  pedigree  are  of  no 
avail  if  the  animal  is  not  a  good  feeder. 

The  availability,  endurance,  condition  and  value,  even  of 
the  soundest  and  naturally  best  of  horses,  depends  upon  the 
care  he  receives  from  his  keeper.  His  failure,  diseases  and 
early  decline  may  be  directly  traced  to  careless  or  ignorant 
management. 
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It  is  of  great  importance  to  save  manure  and  make  the 
most  of  it,  and  with  this  view  many  of  our  stables  are  built 
over  cellars,  which  are  reeking  pits  of  it,  upon  which  hogs 
are  kept,  and  the  steam  and  smell  make  the  atmosphere  in 
which  the  horse  rests  and  sleeps  unwholesome.  Horses  are 
worth  more  than  manure  and  they  should  enjoy  the  pure  air 
and  good  light  of  a  well-ventilated  stable. 

Large  box  stalls  are  considered  a  luxury  and  advantage. 
I  think  this  is  a  mistake.  I  would  only  use  a  box  stall  for 
a  sick  horse.  Nor  w^ould  I  have  the  common  standing  stall 
too  wide.  Four  feet  or  a  few  inches  more  is  ample  width. 
The  exercise  of  a  horse  out  of  doors  should  be  regular  and 
constant,  and  it  will  not  do  to  depend  upon  box  stalls  for  it. 
Nor  should  horses  stand  upon  litter  or  any  kind  of  bedding. 
In  a  box  stall  they  eat  it  and  play  with  it.  It  should  he 
removed  every  morning  to  a  place  where  it  can  be  thoroughly 
aired  and  dried.     The  floor  of  a  stall  should  be  level. 

Hay  racks  which  constrain  the  animal  to  feed  with  his 
head  in  the  air  are  an  abomination.  Hay  seed  and  dust  con- 
tinually irritate  his  eyes,  which  are  organs  of  great  delicacy 
in  the  horse.  Hay  should  be  put  on  the  floor,  so  that  the 
animal  may  feed  in  his  natural  position. 

The  diseases  of  man  are  largely  due  to  gluttony.  The 
greater  part  of  mankind  stuff  themselves  with  food,  are  in- 
capable of  effective  work,  struggle  with  disease,  and  do  not 
^ive  half  their  days.  This  bad  judgment  in  his  own  case  the 
owner  extends  to  his  horse,  and  it  is  exceedingly  rare  to  see 
one  that  indicates  lack  of  nutrition.  He  may  be  old,  lame 
or  diseased,  conditions  his  master  cannot  alter,  but  he  has 
plenty  of  food. 

Some  horses  fatten  easily ;  they  are  strong,  sound  ani- 
mals, of  bilious  temperament,  that  work  without  fretting 
and  take  life  in  a  quiet  way.  Such  horses  are  good  feeders 
and  need  restraint.  Others  are  nervous,  take  life  hard,  fret 
over  their  troubles,  are  slow,  reluctant  eaters  and  poor  sleep- 
ers.    Such  need  encouragement. 

No  rules  can  be  laid  down  for  feeding.  The  good  stable- 
man will  understand  his  horses,  observe  them  closely,  and 
regulate  the  food  by  the  work.  The  horse  has  the  smallest 
stomach  known  to  comparative  anatomy.     It  does  not  hold 
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more  than  half  aa  much  as  he  requires  if,  like  his  master, 
he  hurriedly  fills  it  t&ree  times  a  day  with  half-masticated 
food.  When  a  horse  is  in  pasture  it  is  hard  to  find  him 
asleep ;  he  is  eating  nearly  all  the  time.  He  has  no  gall 
bladder ;  the  fluid,  as  fast  as  secreted,  passes  to  its  work, 
and  digestion  and  assimilation  go  on  with  prodigious  ra- 
pidity. 

The  German  teamsters,  in  old  times,  fed  their  horses  at 
short  intervals  with  coarse  rye  bread,  and  it  was  a  good 
practice. 

I  have  said  they  are  usually  overfed.  If  I  was  to  make  a 
rule  it  would  be  to  feed  two  per  cent  of  a  horse's  weight  per 
diem,  unless  he  was  engaged  in  hard  work.  Good  hay 
should  be  half  of  his  ration  in  weight,  and  the  remainder 
oats.  If  these  are  crushed  between  rollers  or  bruised,  they 
will  be  worth  at  least  twenty  per  cent  more  than  whole  oats. 

Salt  in  rock  form  should  be  where  the  horse  can  use  it  at 
his  desire. 

I  would  never  turn  him  out  to  pasture  unless  he  is  thrown 
out  of  work  for  the  whole  season,  but  carrots  in  winter  and 
cut  grass  in  sununer  should  be  moderately  used. 

Indian  corn,  whole  or  in  meal,  is  unfit  for  horses.  It  is 
heating  and  fiittening.  We  do  not  want  to  fatten  horses  nor 
hired  men. 

Horses  will  drink  a  great  deal  of  water  if  indulged  in  it. 
Like  men,  they  are  creatures  of  habit.  It  is  good  horse- 
manship to  discourage  them  about  drinking.  The  best  time 
to  give  water  is  half  an  hour  before  or  one  and  a  half  hours 
after  eating.  If  watered  just  before  eating,  especially  in 
cold  weather,  the  temperature  of  the  stomach  is  lowered  be- 
yond the  digestive  point.  If  he  has  what  water  he  wants 
after  eating,  he  washes  the  food  out  of  the  stomach  into  the 
intestines  and  much  of  its  value  is  lost.  The  great  loss  of 
grain  in  the  digestion  of  the  horse  is  largely  due  to  this 
action. 

In  the  winter  use  of  horses,  clipping  the  hair  is  a  wise 
practice.  It  is  not  long  since  it  was  bitterly  opposed,  and 
people  were  arrested  in  New  York  by  Mr.  Bergh's  officers 
for  clipping  horses.  But  it  is  now  common  all  over  the  coun- 
try, and  if  the  horses  are  carefully  blanketed  it  adds  to  their 
comfort  and  health. 
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It  is  the  fashion  at  present  to  dock  carriage  and  saddle 
horses.  We  have  gone  back  to  the  fashions  of  the  early 
part  of  the  century  in  ladies'  dress  and  in  trimming  horses. 
I  have  never  owned  a  docked  horse.  I  prefer  the  full  tail, 
though  it  is  sometimes  convenient  to  **bang"  it.  Many 
people  think  a  long,  full  tail  is  useful  to  defend  the  horse 
from  flies.  That  is  not  so.  No  horse  can  swing  a  long  tail, 
even  to  defend  his  quarters.  He  can  use  a  **  banged  ^  tail. 
The  horse  of  the  desert  and  the  African  barbs,  "  Sprung 
from  the  winds,  and  like  the  winds  in  speed,"  have  grand, 
flowing  tails  of  wavy  hair.  The  wavy  effect  may  be  pro- 
duced by  braiding  while  in  the  stable.  The  Arabs  carry  the 
tail  much  better  than  other  breeds.  The  reason  is  that  their 
tails  are  well  set  on,  and  it  is  the  custom  to  shear  the  hair 
from  the  dock  of  the  colt.  Horse  breeders  know  that  the 
foal  carries  his  tail  high  and  arched,  but  when  the  yearling 
has  a  full  growth  of  hair,  often  matted  with  burs  or  heavy 
with  rain  or  mud,  the  dock  is  pulled  down  by  the  weight 
and  the  arching  is  lost. 

Coarse  hair  about  the  heels  is  natural,  but  I  confess  to  a 
prejudice  against  it  and  have  it  clipped. 

The  hair  growing  in  a  thick  tuft  inside  the  ear  must  never 
be  touched.  Ignorance  sometimes  removes  it  with  the  scis- 
sors, but  it  is  a  defence  against  flies  and  other  insects  that 
would  secure  lodgment  upon  the  sensitive  skin  inside  the  ear. 

The  long  hairs  which  grow  upon  the  muzzle  are  often 
plucked.  These  are  not  superfluous ;  they  have  a  valuable 
use,  having  sensitive  power  like  the  whiskers  of  the  cat. 

It  is  the  fashion  to  cut  off  the  mane  as  well  as  the  tail. 
Let  us  hope  that  the  old  fashion  of  cropping  the  ears  will 
not  be  revived.  The  mane  is  of  no  use  in  the  domesticated 
horse.  In  a  state  of  nature  it  is  coarse,  stands  up  and  falls 
on  both  sides  of  the  neck.  It  is  to  defend  the  horse  from 
the  teeth  of  his  enemy,  which  aims  to  seize  him  at  the  crest 
and  drag  him  down.  For  thousands  of  years  men  have 
trained  the  mane  to  fall  on  the  right  side,  but  it  still  has  to 
be  coaxed.  Virgil  speaks  of  it  as  falling  on  the  right  side. 
The  Greeks  cropped  the  mane  as  we  do  in  hacks  and  polo 
ponies.  This  is  seen  in  the  Elgin  marbles  and  other  ancient 
statuary.     The  best  bred  and  thinnest  skinned  horses  have 
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very  little  mane ;  a  heavy,  coarse  mane  means  a  low-bred 
horse. 

We  measure  a  horse's  height  in  <*  hands,"  a  hand  being 
four  inches ;  the  height  is  taken  at~the  withers.  Among  the 
absurdities  of  our  horsemanship  is  the  custom  of  describing 
horses  by  weight.  Advertisements  of  horses  for  sale  rarely 
give  the  height,  but  invariably  give  a  guess  at  the  weight, 
as  if  that  was  a  fixed  condition.  When  a  horse  has  reached 
maturity  he  is  as  high  as  he  ever  will  be  and  will  remain 
there,  but  he  may  weigh  ten  hundred  under  one  master  and 
eleven  hundred  under  another,  and  be  a  better  horse  at  the 
lighter  weight. 

Horses  under  fourteen  hands  are  but  ponies.  Fifteen 
hands  describes  a  small  horse,  but  then  inches  begin  to  tell. 
Sixteen  hands  is  a  full,  grand  height  for  a  horse,  and  when 
the  animal  is  well-proportioned  and  has  good  action  it  is  the 
best  size  for  all  uses. 

Small  horses  are  very  useful  for  hilly  roads  and  constant 
work,  but  they  never  bring  a  high  price.  A  horse  above 
sixteen  hands  is  overgrown,  though  several  great  race  horses 
have  been  sixteen  hands  two  inches.  Some  horses  are  high 
at  the  withers ;  others  are  low  and  mule-like,  with  a  high 
croup.  In  such  cases  ascertain  the  elevation  of  each  part  and 
take  the  mean  of  the  two  measurements. 

There  is  an  old  proverb  which  says,  **  A  good  horse  is 
never  of  a  bad  color."  Horses  are  so  varied  in  color,  even 
in  the  same  families,  and  display  such  excellence  under  any 
skin,  that  one  cannot  say  with  truth  that  one  color  is  better 
than  another.  Like  men,  they  are  divided  into  nervous, 
bilious,  sanguine  and  lymphatic  temperaments,  or  into 
blended  temperaments  in  which  one  characteristic  predomi- 
nates ;  but  such  a  horse  may  be  of  any  color.  The  Arabs 
vary  through  all  shades.  Gray,  white  and  chestnut  are 
the  most  prized  color  among  the  Bedouins,  as  indicating 
greater  intelligence  and  higher  courage. 

Lady  Anne  Blunt,  a  great  traveller  in  Asia  and  familiar 
with  all  the  wandering  tribes  of  the  Euphrates,  likes  the  bay 
Arabian  best.  She  has  seen  a  few  blacks,  but  never  one 
that  she  would  choose.  Piebald  and  spotted  Arabians  are 
only  seen  in  the  circus,  never  in  Asia,     The  English  and 
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American  thoroughbreds,  practically  the  same  stock  and  de- 
scendants from  the  Arabs,  incline  to  chestnuts  and  browns. 

There  have  been  some  famous  gray  race  horses.  Imported 
Messenger  was  gray.  The  Lindsay  and  Winter  Arabs  were 
gray ;  also  Medoc,  Lightning,  Blue  Bonnet,  and  many  more. 

Blacks  have  been  rare  on  the  turf,  though  Imported  Albion 
was  a  black,  and  some  of  his  descendants  had  the  color. 
Black  is  not  a  favorite  color  with  grooms.  It  goes  with 
coarse  hair  and  skin ;  it  fades  in  summer,  and  usually  before 
moulting  turns  a  dull  foxy  color. 

The  French  family  of  Percherons,  descended  from  the 
Arabs,  rarely  produces  other  than  gray  horses. 

In  the  last  century,  when  travel  all  over  Europe  was  per- 
formed by  means  of  posting,  a  team  of  gray  or  white  horses 
was  preferred,  as  being  more  cheerful  and  safer  in  the  night. 
The  traveller  in  the  darkness  could  better  see  the  post-boys 
on  white  horses.  Consequently  grays  were  only  used  for 
breeding,  and  the  result  is  seen  in  the  almost  fixed  color  of 
the  Percherons.  Many  people  object  to  white  feet  and  quote 
stupid  old  sayings  about  them,  but  the  best  horses  that  ever 
lived  have  had  white  feet  and  stockings. 

I  never  use  the  check  rein  in  driving  single  horses,  but  I 
am  Inclined  to  leave  that  to  the  judgment  of  each  horseman. 
I  have  seen  horses  that  seemed  to  require  it  and  to  travel 
better  with  it,  but  the  great  majority  go  easier  and  happier 
and  look  better  without  it.  The  argument  against  blinders 
is  not  a  good  one.  They  are  not  necessary  on  free,  cheerful 
drivers,  but  many  horses  are  lazy  and  some  afe  both  lazy 
and  curious ;  such  horses  need  blinders  to  keep  them  from 
watching  the  driver. 

That  it  is  not  of  great  importance  to  know  a  horse's  age 
is  demonstrated  by  the  fact  that  no  one  can  tell  a  hoi-se's 
age  after  he  has  passed  eight  years.  If  a  horse  is  sound  and 
has  been  well  used  the  average  stableman  may  not  guess 
within  half  a  dozen  years  of  his  true  age  when  he  is  past 
fifteen.  An  eminent  veterinarj''  surgeon  examined  a  pair  of 
horses  twice  at  an  interval  of  four  years.  He  was  mistaken 
four  years  the  first  time.  He  forgot  the  horses,  and  at  his 
second  examination  he  was  mistaken  seven  years.  The 
greater  part  of  our  horses  are  broken  down  by  bad  manage- 


llo.  4.]  THE  HORSE.  121 

ment  and  ruined  by  shoeing  when  they  are  fifteen.  The 
oarefiil  buyer  sees  the  defects ;  the  tremulous  foreleg,  the 
capped  hock,  the  cocked  pastern,  the  loose  under  lip,  and 
bids  accordingly.  A  horse  of  good  constitution  that  has 
been  well  cared  for  may  be  eight  years  old  until  he  has 
passed  twenty.  The  usual  guide  to  the  age  is  the  teeth,  but 
49ome  horses  keep  the  teeth  in  good  form  longer  than  others. 

In  the  days  of  slavery  in  Louisiana  I  have  seen  buyers 
at  the  great  auctions  carefully  examining  the  teeth  of  the 
''*  hands  "  upon  whom  they  meant  to  bid.  Horses  make  such 
a  short  sojourn  here  and  live  in  such  a  simple  way  that  they 
do  not  lose  their  teeth  as  mankind  do,  but  they  change  rap- 
idly in  appearance.  When  a  horse  is  five  years  old  his 
mouth  is  full;  then  all  the  world  can  tell  his  age.  The 
grinding  surface  of  the  front  teeth  has  a  depression,  or 
**  cup,"  dark  in  color,  which  gradually  wears  away  and  dis- 
appears between  eight  and  ten  years  of  age ;  after  that  the 
careful  horseman  looks  at  the  changing  shape  of  the  whole 
dental  formation. 

In  early  life  the  teeth  are  convex  on  the  front  surface  and 
channelled  at  the  back ;  the  enamel  is  pure  white  and  free 
from  tartar.  As  age  comes  on  they  become  more  round  in 
appearance;  the  gums  recede  and  show  the  necks  of  the 
teeth.  In  youth  they  seemed  largest  at  the  base ;  in  age 
at  the  crown.  The  tasks,  which  mares  rarely  attain,  show 
prominently  and  slope  backward.  In  youth  the  incisors 
stand  perpendicular  and  meet  each  other  full ;  as  they  wear 
and  the  gums  recede  the  teeth  incline  outward,  those  in  the 
lower  jaw  lean  forward  the  most,  and  they  assume  the  pe- 
culiar shape  seen  in  old  rats  or  other  rodents.  This  appear- 
ance is  a  positive  proof  of  old  age. 

The  frequent  statement  that  horses  may  live  to  great  age 
under  natural,  healthy  conditions  is  not  borne  out  by  obser- 
vation or  stud'^book  record.  A  horse,  however  kept,  is  old 
at  twenty-five  ;  after  that  his  body  and  mind  both  fail. 

In  Blaine's  veterinary  work  it  is  said  that  the  first  five 
years  of  a  horse  may  be  considered  the  equivalent  to  the 
first  twenty  in  a  man ;  a  horse  of  ten  years  may  be  called 
as  old  as  a  man  of  forty,  a  horse  of  fifteen  as  a  man  of 
fiifty,  a  horse  of  twenty  as   a  man  of  sixty,  a  horse  of 
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twenty-five  as  a  man  of  seventy,  etc.  Men  live  to  be  ninety 
and  horses  may  live  to  be  thirty-five ;  both  are  uncommon 
ages,  and  neither  useful  for  labor. 

I  prefer  old  horses ;  they  are  more  way-wise  and  more  to 
be  trusted.  I  have  several  in  use ;  the  youngest  is  fourteen, 
the  next  oldest  is  sixteen,  the  next  nineteen,  two  are  not 
less  than  twenty-five.  The  oldest  two  are  not  very  useful ; 
one  of  them  is  laid  up  part  of  the  time  with  rheumatism, 
and  I  think  both  of  them,  and  all  the  horses  I  have  ever  had, 
have  not  been  generally  useful  after  twenty-five.  One  of 
the  best  I  have  ever  known  was  physically  strong  and  able 
at  thirty,  but  showed  mental  &ilure  so  as  to  be  dangerous. 

Mr.  Wheeler.  I  would  like  to  ask  how  the  lecturer  ac- 
counts for  the  change  in  the  Percheron.  If  I  understand 
him  rightly,  the  Percheron  is  a  descendant  of  the  Arab. 

Mr.  Russell.  I  should  have  said  that  the  Percheron  is 
not  a  thoroughbred  horse.  The  Percheron  is  believed  to 
have  had  his  origin  and  to  have  derived  his  qualities  from 
the  Arabs  that  were  left  in  France  from  the  Saracen  inva- 
sion, but  he  has  been  bred  for  greater  size  and  crossed  with 
heavy  horses  brought  from  any  part  of  Europe.  Many  of 
the  dams  of  the  Percheron  horse  probably  have  been  heavy 
Flanders  mares.  The  improvement  of  the  Percheron  hors6 
has  not  been  confined  in  later  days  to  crossing  with  the 
Arab,  or  even  the  reinforcement  of  the  blood  from  the  Arab. 
They  have  used  thoroughbred  English  horses  at  times,  and 
also  horses  from  other  breeds,  so  it  is  a  composite  race. 

Mr.  Fexn  (of  Milford,  Conn.).  Mr.  Chairman,  I  would 
like  to  ask  Mr.  Russell  if  the  knife  should  be  used  upon  the 
heels  of  the  horse  at  all.  I  object  to  that.  When  the  black- 
smith shoes  my  horse  I  tell  him  to  never  put  the  knife  to 
the  heels  of  the  horse. 

Mr.  Russell.  You  are  very  nearly  right  about  that,  be- 
cause a  horse's  foot  grows  forward  almost  entirely.  It  grows 
at  the  toe.  You  may  have  seen  horses  that  have  been  long 
in  pasture  ;  in  a  season  their  feet  will  grow  so  that  they  will 
turn  up.  I  have  seen  wild  horses  in  Central  America  on 
low  lands  whose  feet  have  turned  up  during  the  wet  season 
and  curled  over ;  often  they  get  so  disabled  by  the  growth 
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of  their  feet  that  they  fall  a  prey  to  predatory  animals.  In 
a  state  of  nature  where  the  horse  has  choice  of  soil  the  foot 
wears  down ;  he  instinctively  knows  that  he  must  keep  his 
feet  in  proper  shape.  The  blacksmith  seldom  understands 
how  to  cut  the  hoof  properly.  He  rarely  cuts  the  toe  down 
enough ;  he  leaves  it  too  long,  and  then  he  puts  from  a  quar- 
ter to  half  an  inch  of  iron  on,  which  causes  trouble  in  nine 
out  of  ten  horses  you  see  on  the  road.  If  you  tell  a  black- 
smith that  the  foot  is  too  long  he  will  shorten  it  by  rasping 
it  around  the  toe.  He  ought  not  to  do  that.  If  he  take& 
the  hoof  up  before  him  and  looks  at  the  bottom  of  it,  and 
begins  to  cut  from  the  level  of  the  heel,  which  ought  to  be 
about  level  with  the  frog,  he  may  be  able  to  shorten  the  toe 
of  a  horse  from  half  an  inch  to  an  inch.  That  is  the  way 
to  give  the  horse  his  proper  bearing,  because  the  heel  and 
the  frog  should  indicate  the  true  level.  Then  the  iron  should 
be  put  on  with  a  view  to  maintain  it  as  nature  has  indicated. 
If  there  is  a  healthy  frog  —  I  won't  say  a  withered  one,  all 
shrivelled  up  not  larger  than  your  thumb,  but  a  healthy  de- 
velopment of  frog  —  the  heel  may  be  cut  to  the  level  of  the 
frog. 

Question.     What  makes  cribbing  horses  ? 

Mr.  Russell.  That  is  something  that  no  man  has  ever 
found  out.  It  may  be  from  indigestion  or  long  idleness  that 
a  horse  gets  a  morbid  habit  of  swallowing  wind.  That  is  not 
done  by  mankind,  except  in  political  campaigns.  I  have 
known  a  horse  to  recover  from  it  by  being  kept  in  a  stall 
where  he  could  not  get  hold  of  anything  for  the  purpose  of 
drawing  himself  together  and  getting  into  the  position  in 
which  he  sucks  wind  into  his  stomach.  It  is  well  to  keep 
rock  salt  and  lump  chalk  within  their  reach. 

Question.     What  makes  horses  weave? 

Mr.  Russell.  That  is  generally  some  affection  of  the 
brain,  I  think.  When  a  horse  weaves  back  and  forth  there 
is  something  wrong  in  his  head.  I  have  had  one  or  two 
horses  that  did  it  and  they  went  to  the  bad. 

Question.  Do  you  think  it  is  a  good  plan  to  have  a 
window  in  front  of  a  horse  in  the  stall  ? 

Mr.  Russell.  Yes,  it  is  well  enough  if  you  have  it  shut. 
You  should  not  allow  a  draught  of  air  to  come  through  on  him. 
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I  would  not  have  a  hole  for  him  to  put  his  head  through, 
because  he  would  be  very  likely  to  get  chilled  when  the 
wind  blew,  although  I  have  seen  horses  allowed  to  stand  in 
that  way.  I  think  it  is  very  good  to  have  a  light  stable,  and 
not  have  a  horse  put  in  a  dark  corner.  A  horse  should  be 
where  he  can  see  other  horses. 

There  is  a  good  deal  of  breeding  in  this  region.  Some 
horse  breeders  are  here.  I  wish  to  say  to  them  that  one  of 
the  greatest  mistakes  breeders  make  is  to  have  a  stallion  stall 
and  keep  the  horse  in  close  confinement  so  that  he  scarcely 
■ever  sees  other  horses.  A  horse  cannot  be  in  good  health, 
or  a  man  either,  in  close  confinement.  Horses  should  be 
where  they  can  have  association  and,  you  may  say,  the 
society  of  other  horses ;  one  reason  why  stallions  become 
morose,  crazy,  dangerous  creatures  is  because  of  close  con- 
finement. They  do  not  have  sufficient  exercise  and  use  and 
do  not  have  the  companionship  of  other  horses. 

Ex-Governor  Hoard.  I  think,  sir,  you  have  made  a  very 
good  point  there.  The  naturally  dangerous  character  of  the 
male  bovine  is  greatly  aggravated  when  he  is  kept  in  con- 
finement. I  have  known  repeated  instances  of  their  being 
considerably  modified  by  giving  them  the  society  of  others. 
Their  association  with  one  another  seems  in  some  way  to 
aflfect  their  disposition.  I  know  of  a  dealer  in  bulls  who 
■allows  them  to  associate,  and  he  never  had  a  cross  bull  in 
his  life.  They  run  together,  young  and  old  males.  Society 
seems  to  have  a  peculiar  effect  upon  these  animals.  I  believe 
there  is  something  in  it. 

Mr.  Russell.  I  know  there  is.  A  dear  Mend  of  every 
member  of  this  Board  and  of  the  farmers  of  Massachusetts, 
the  late  Mr.  E.  F.  Bowditch,  had  bulls  that  he  harnessed 
and  worked  in  carts,  and  considered  their  tempers  greatly 
improved  thereby.  They  need  association  and  work,  and 
so  do  stallions. 

Mr.  Fenn.  Have  you  any  particular  theory  in  regard  to 
shoeing  a  horse  for  overreaching? 

Mr.  Russell.  No,  I  have  not ;  but  I  will  tell  you  what 
I  would  do.  I  would  try  the  horse  barefooted,  and  if  he 
overreached,  then  I  would  trade  him  off.  If  he  overreached 
unshod  it  would  show  that  the  shoeing  was  not  the  cause  of  it. 
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If  he  does  not  oveiTeach  barefooted  it  will  show  that  the 
shoeing  is  the  cause  of  it,  and  then  the  lightest  shoeing  you 
can  have  would  naturally  improve  him. 

Mr.  James  Cheesman  (of  Southborough) .  Have  you  had 
any  experience  in  feeding  dry  brewers'  grain  as  a  possible 
substitute  for  hay  and  oats  ?  A  great  many  owners  of  thor- 
oughbred stock  in  the  New  England  States,  and  particularly 
in  Massachusetts,  Malcolm  Forbes  and  Col.  Henry  S.  Russell, 
have  used  that  with  very  great  success.  Have  you  had  any 
experience  in  that  direction  ? 

Mr.  Russell.  I  have  never  used  dried  brewers'  grain  for 
feeding  horses,  but  I  am  aware  that  it  is  a  very  valuable  ma- 
terial for  the  purpose.  It  is  highly  recommended  by  gen- 
tlemen whose  experience  is  greater  than  mine.  If  I  were 
conveniently  situated  I  should  try  it.  Your  suggestion  will 
lead  me  to  do  so. 

Ex-Governor  Hoard.  By  every  test  that  we  can  make, 
and  by  the  reinforcement  of  a  good  deal  of  experience, 
clover  should  be  a  much  more  valuable  food  for  a  horse  than 
timothy,  and  yet  in  the  general  judgment  timothy  is  worth 
from  two  to  three  dollars  more  per  ton  than  clover  hay.  I 
have  a  friend  in  Wisconsin  who  has  been  induced  to  try 
clover,  and  he  finds  that  clover  hay,  pound  for  pound,  pro- 
duces a  much  stronger  and  more  vigorous  condition  of  the 
horses  than  timothy.  I  understand  that  some  livery  man  in 
Boston,  I  cannot  now  say  who,  has  made  some  experiment, 
and  I  would  like  to  know  if  that  has  been  brought  to  your 
notice  at  all. 

Mr.  Russell.  I  have  tried  it  myself.  I  usually  have  a 
considerable  part  of  my  hay  of  clover.  I  have  kept  it  sep- 
arate, and  have  fed  horses  upon  it.  My  experience  is  very 
favorable  to  it.  I  think  that  clover  is  fully  as  good  as  any 
other  hay  that  we  can  give  a  horse.  I  have  had  the  opinion 
in  times  past  from  trial  that  Kentucky  bluegrass  was  the  beet 
grass  for  feeding  horses,  but  the  difficulties  I  have  had  with 
growing  it  and  keeping  it  from  tufting  and  getting  a  good 
crop  from  it  alone,  led  me  to  use  clover  in  with  it,  so  that 
clover  and  bluegrass  together  have  been  the  mainstay  of  my 
horses  for  years  at  a  time.  I  think  that  clover  hay  is  admi- 
rably adapted  to  horses  and,  in  fact,  to  all  stock. 
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Secretary  Sessions.  That  is  supposing  it  is  cut  and  cured 
properly  ? 

Mr.  Russell.  Well,  you  have  got  to  have  good  luck  in 
cutting  it.  If  it  does  not  turn  out  well  I  can  feed  it  to 
sheep,  for  sheep  will  eat  any  hay  that  is  damaged  or  not  up 
to  standard  better  than  any  other  stock.  The  horse  is  not 
delicate  about  his  fodder.  He  will  eat  oat  straw  with  good 
effect,  and  wheat  straw  and  very  coarse  hay.  I  do  not  think 
it  is  essential  in  feeding  horses  to  have  absolutely  the  best. 
The  fact  is,  as  we  feed  horses,  Governor,  as  I  have  stated 
here  to-night,  we  generally  give  them  about  twice  as  much 
as  they  ought  to  have  anyhow,  and  they  are  largely  wearing 
out  their  energies  in  feeding.  I  think  there  are  very  few 
men  who  make  proper  tests,  for  that  reason,  because  they 
get  horses  into  the  habit  of  using  a  great  deal  more  food 
than  they  can  assimilate.  The  way  to  try  a  horse  is  to  re- 
duce his  ration  to  the  point  where  all  of  it  is  used  in 
the  natural  economy.  Then  you  can  form  a  great  deal 
better  judgment,  for  we  only  feed  horses  for  strength  and 
to  keep  them  in  good  form.  It  is  an  entirely  different  prob- 
lem from  that  which  is  presented  to  the  dairyman  or  the 
maker  of  beef.  We  do  not  want  to  increase  the  weight  of 
the  horse.     We  only  want  to  keep  him  in  good  strength. 

A  horse  sixteen  hands  high  corresponds  to  a  fine,  well- 
grown,  six-foot  man.  It  is  about  the  maximum  of  useful 
height.  Neither  the  man  nor  the  horse  should  be  fat.  If  a 
horse  measures  sixteen  hands,  with  proper-shaped  withers, 
his  weight  is  almost  always  too  great  for  his  size,  and  it 
comes  from  this  constant  practice  of  overfeeding,  which  wears 
him  out  in  middle  age,  just  as  his  master  is  worn  out  in  the 
same  way. 

Ex-Governor  Hoard.  I  want  to  confirm  that  idea.  For 
two  or  three  summers  I  have  spent  some  time  more  or  less 
upon  cattle  ranches,  and  I  have  been  perfectly  amazed  at 
noticing  the  tremendous  work  that  the  cowboy's  horse  will 
do.  A  cowboy  will  start  out,  for  instance,  this  morning  at 
six  o'clock,  and  he  will  keep  that  horse  under  the  saddle 
until  noon,  and  give  him  a  short  bite,  may  be  three  or  four 
quarts  of  oats,  or  turn  him  out  to  grass,  and  in  nine  times 
out  of  ten  he  will  work  that  horse  all  day,  doing  more  work 


No.  4.]  THE   HORSE.  127 

than  any  farmer  in  the  State  of  Massachusetts  dare  to  have 
his  horse  do  in  the  way  of  exj^enditure  of  physical  effort, 
and  that  horse  is  always  ready  to  his  call.  The  horses  are 
never  fed  in  that  country  anywhere  near  to  the  standard  they 
are  in  Wisconsin.    I  do  not  know  how  it  is  in  Massachusetts. 

Mr.  KussELL.  They  are  overfed  everywhere  except  under 
the  circumstances  you  describe. 

Question.  May  I  ask  Mr.  Russell  if  anjrthing  is  to  be 
done  for  the  heaves? 

Mr.  Russell.  I  have  not  intended  to  answer  any  ques- 
tions of  this  character,  but  as  there  is  no  prescription  possi- 
ble to  be  given  in  this  case,  although  I  think  that  better 
authorities  are  here,  I  will  say  there  is  no  cure  for  the  heaves. 

The  Chairman.  Ladies  and  gentlemen,  the  hour  has 
arrived  when  it  is  time  to  bring  this  meeting  to  a  close. 
I  feel  it  incumbent  upon  me  to  thank  you  for  the  close  and 
quiet  attention  you  have  given.  Hoping  you  will  all  come 
in  to-morrow  and  give  like  attention,  we  will  adjourn  the 
meeting  until  half  past  nine  o'clock  in  the  morning. 
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THIRD  DAY. 

The  meeting  was  called  to  order  at  ten  o'clock  by  the 
chairman,  Hon.  J.  H.  Rowley,  who  said:  Ladies  and 
gentlemen,  the  lectures  of  yesterday  and  the  day  before 
have  been  very  interesting,  the  discussions  able,  and  the 
matter  has  been  presented  in  such  a  way  that  it  nmy  be 
utilized,  and  perhaps  measured  by  a  standard  of  dollars  and 
cents.  The  lecture  to-day  is  on  a  subject  which  cannot  be 
measured  by  any  such  standard.  I  have  the  pleasure  of 
introducing  to  you  Prof.  George  F.  Mills,  of  the  Massachu- 
setts Agricultural  College  at  Amherst. 

Professor  Mills.  Mr.  Chairman  and  gentlemen  of  the 
Board,  ladies  and  gentlemen,  I  thank  you  very  much  for  your 
greeting,  and  presume  it  may  possibly  be  owing  to  the  fact  that 
some  of  you  know  that  I  am  a  Berkshire  boy,  and  everything 
that  pertains  to  Berkshire  County  strikes  a  responsive  chord 
in  my  heart.  Although  my  home  was  for  many  years  in  the 
extreme  northern  part,  still  so  far  as  Berkshire  County  is  con- 
cerned I  know  no  north,  no  south,  no  east,  no  west,  for  it  is 
all  **my  own,  my  native  land." 
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EDUCATION   FOR   THE  AGRICULTURAL  AND  OTHER 

INDUSTRUL  CLASSES. 


BY  PROF.   GEORGE  F.  MILLS  OF  AMIIERST. 


The  importance  of  education  is  admitted  by  all  classes  of 
our  citizens,  and  at  no  time  has  it  had  more  earnest  attention 
from  the  people  of  Massachusetts  than  it  has  to-day.  It 
needs  to  offer  no  apology,  therefore,  for  its  presence  at  this 
meeting.  Though  coming  together  to  consider  questions 
more  closely  connected  with  agriculture,  we  yet  recognize 
the  fact  that  its  interests  cannot  be  severed  from  any  of  those 
vital  questions  that  affect  the  welfare  of  our  agricultural  and 
other  industrial  classes. 

An  eminent  authority  has  said  that  *'  modern  science  has 
become  fully  aware  of  the  importance  of  knowing  every  ob- 
ject in  the  light  of  its  history.  How  it  began  and  how 
it  developed  must  lead  to  a  knowledge  of  what  it  is."  In 
the  following  paper  it  is  proposed  — 

First.  To  review  briefly  the  beginnings  of  education  in 
Massachusetts. 

Second.  To  present  some  considerations  respecting  edu- 
cation in  general,  with  a  glance  at  the  more  recent  phases 
of  its  development. 

Third.  To  show  how  the  interests  of  our  agricultural  and 
other  industrial  classes  are  fostered  by  the  Massachusetts 
Agricultural  College  and  other  educational  institutions. 

The  general  outline  of  the  history  of  education  in  this 
Commonwealth  is  doubtless  familiar  to  us  all.  The  fathers 
laid  the  foundations  and  the  children  have  built  thereon.  It 
is  interesting  to  notice,  however,  what  early  provision  was 
made  for  the  founding  of  school  and  college.  We  find  that 
*'  on  the  13th  of  April,  1635,  five  years  after  the  foundation 
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of  the  city,  the  people  of  Boston,  in  town-meeting  assem- 
bledi  requested  *  Brother  Philemon  Piermont  to  become 
schoolmaster  for  the  teaching  and  nourteuring  of  children ' 
in  the  town.  In  part  pay  thirty  acres  of  land  were  voted 
him  by  the  young  colony.  At  about  the  same  time,  *  a  gar- 
den plot  was  voted  to  Mr.  Danyell  Maude,  schoolmaster,' 
also."  Other  towns  made  similar  provision  until,  in  the 
year  1642,  in  an  attempt  to  make  the  privileges  of  the  few 
towns  general,  the  Colonial  Court  enjoined  upon  all  towns 
the  duty  of  providing  these  privileges  in  their  several  local- 
ities. By  this  act  the  duty  of  making  education  universal 
was  enjoined. 

In  1647  the  Massachusetts  Colony  passed  a  law  providing 
that  every  township  of  fifty  householders  should  appoint  a 
schoolmaster  to  teach  the  children  to  read  and  write ;  and  it 
was  further  ordered  that  **  where  any  town  shall  increase  to 
the  number  of  100  families  or  householders  they  shall  set 
up  a  grammar  schoole,  the  Master  thereof  being  able  to  in- 
struct youth  so  farr  as  they  may  be  fited  for  the  University." 
This  act  made  the  support  of  public  schools  compulsory  and 
education  universal  and  free.  By  the  year  1665,  only  forty- 
five  years  after  the  first  landing  at  Plymouth,  every  town  in 
Massachusetts  had  a  common  school,  and,  if  it  contained 
over  a  hundred  families,  a  grammar  school.  In  1683  all 
towns  of  five  hundred  families  were  required  to  maintain 
two  grammar  schools  and  two  writing  schools. 

In  the  autumn  of  the  sixth  year  of  the  settlement  of 
Boston,  September,  1636,  the  General  Court  of  the  colony 
voted  the  sum  of  four  hundred  pounds  "  towards  a  school  or 
college,'*  and  the  following  year  twelve  of  the  most  trusted 
men  of  the  whole  colony,  magistrates  and  ministers,  of  politi- 
cal foresight  and  abundant  learning,  were  directed  to  execute 
the  official  order, — in  the  language  of  the  ordinance,  **to 
take  order  for  a  college  at  New  Towne,"  the  original  name 
of  Cambridge.  This  was  the  beginning  of  Harvard  Uni- 
versity. During  the  two  hundred  and  fifty  years  that  have 
elapsed  since  these  foundations  were  thus  laid  the  work  has 
been  continued  and  enlarged.  The  public  school  system  has 
been  established,  private  schools,  academies  and  institutes 
have  been  founded,  one  and  another  has  been  added  to  the 
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sisterhood  of  colleges,  until  to-day  it  is  our  pride  and  boast 
that,  so  far  as  the  variety  and  excellence  of  educational 
advantages  are  concerned,  few  people  are  superior  to  those 
of  the  State  of  Massachusetts. 

Of  the  one  hundred  and  two  persons  who  reached  Plym- 
outh on  that  first  voyage  of  the  "Mayflower"  thirty-four 
were  adult  males.  What  had  been  their  occupation  in  their 
Leyden  home  we  do  not  know ;  but  it  is  quite  certain  that 
the  **  prosperous  labor  and  harvest"  of  that  first  summer 
and  autumn  at  Plymouth  show  that  then,  at  least,  there  was 
an  ** agricultural  class"  among  them.  In  addition  to  the 
thirty-four  males  mentioned  above  there  were,  in  that  *'  May- 
flower **  company ,  **  nineteen  men-servants,  sailors  and  crafts- 
men, who  were  hired  for  temporary  service."  Here  we  have 
our**  other  industrial  classes."  Of  the  men  found  in  the 
numerous  small  settlements  on  the  coast  of  Massachusetts 
and  who  were  afterwards  included  in  the  Massachusetts  Bay 
Colony,  many  were  fishermen.  But  the  self-same  stern 
necessity  that  makes  all  classes  of  people,  the  high  and  the 
humble,  the  rich  and  the  poor,  dependent  upon  the  tillers  of 
the  soil  for  the  **  bread  that  strengtheneth  man's  heart,"  and 
upon  the  blacksmith  and  carpenter  and  wheelwright  for  the 
utensils  and  conveniences  necessary  to  even  the  simplest 
stages  of  civilized  life,  shows  that  among  the  people  of  this 
colony  also  there  must  have  been  found  agricultural  and 
other  industrial  classes. 

What  idea  of  education  now  was  in  the  mind  of  these 
colonists?  Let  us  read  from  the  Massachusetts  law  of  1642, 
to  which  reference  has  already  been  made  :  — 

This  court  [so  the  record  runs] ,  taking  into  serious  consideration 
the  great  neglect  of  many  parents  and  masters  in  training  up  their 
children  in  learning  and  labor  and  other  employments  which  may 
be  proGtable  to  the  Commonwealth  do  hereby  order  and  decree 
that,  in  every  town,  the  chosen  men  appointed  to  manage  the  pru- 
dential affairs  of  the  same  shall  henceforth  stand  charged  with  the 
care  of  the  redress  of  this  evil ;  so  as  they  shall  be  sufliciently 
punished  by  fines,  for  the  neglect  thereof,  upon  presentment  of 
grand  jury,  or  other  information  of  complaint  in  any  court  in  this 
jurisdiction  :  and  for  this  end,  they  or  the  greater  number  of  them 
shall  have  power  to  take  account,  from  time  to  time,  of  all  parents 
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and  masters  and  of  their  children,  especially  of  their  ability  to 
read  and  understand  the  principles  of  religion  and  the  capital  laws 
of  this  country,  and  to  impose  fines  upon  such  as  shall  refuse  to 
render  such  account  to  them  when  they  shall  be  required ;  and 
they  shall  have  power,  with  the  consent  of  any  court,  or  the  mag- 
istrate, to  put  forth  apprentices,  the  children  of  such  as  they  shall 
find  not  able  and  fit  to  employ  and  bring  them  up.  They  are  also 
to  provide  that  a  sufficient  quantity  of  materials,  as  hemp,  flax, 
etc.,  may  be  raised  in  their  several  towns,  and  tools  and  imple- 
ments provided  for  working  out  the  same. 

The  selectmen  of  every  town  were  further  required  *'to 
have  a  vigilant  eye  over  their  brethren  and  neighbors  to  see 
that  none  of  them  shall  suffer  so  much  barbarism  in  any  of 
their  families  as  not  to  endeavor  to  teach,  by  themselves  or 
others,  their  children  and  apprentices,  so  much  learning  as 
may  enable  them  perfectly  to  read  the  English  tongue  and 
(obtain)  a  knowledge  of  the  capital  laws,  upon  penalty  of 
twenty  shillings  for  each  neglect  therein." 

'*  If,  after  admonition,  parents  were  still  neglectful  of  their 
duty  in  these  particulars  "  children  might  be  taken  from  their 
parents,  and  servants  from  the  custody  of  their  masters,  and 
be  bound  to  such  masters  as  the  selectmen  might  deem 
worthy  to  supply  the  place  of  **the  unnatural  parent"  — 
boys  until  the  age  of  twenty-one  and  girls  until  that  of 
eighteen. 

Referring  to  the  act  and  to  the  primitive  Boston  idea  of 
barbarism,  Mr.  Horace  Mann,  for  so  many  years  secretary 
of  the  Board  of  Education,  said  in  1869,  "Tried  by  this 
standard,  many  a  man  who  now  glories  in  the  name  and 
prerogatives  of  a  republican  citizen  would,  according  to  the 
better  ideas  of  the  Pilgrim  Fathers,  be  known  as  the  bar- 
barian father  of  barbarian  children." 

"Training  up  their  children  in  learning  and  labor  and 
other  employments  which  may  be  profitable  to  the  Common- 
wealth." Mark  the  words  :  "  training,"  implying  direction, 
guidance,  restraint;  **  in  learning  and  labor,"  not  learning 
alone  ;  **  and  other  emplojTiients  which  may  be  profitable  to 
the  Commonwealth,"  profitable  not  simply  to  the  individual, 
but  to  the  State ;  labor,  not  in  the  spirit  of  selfishness,  but 
of  patriotism,  not  for  the  good  of  one  but  for  the  good  of 
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all.  In  these  simple  yet  'comprehensive  words  do  we  not 
find  the  fundamental  ideas  of  the  public  school,  the  tech- 
nological school  y  the  school  of  mechanic  arts  and  the  agri- 
cultural college,  and  all  to  be  devoted,  in  loyalty  of  spirit, 
to  the  service  of  our  beloved  Commonwealth  ? 

These  fundamental  ideas,  with  more  or  less  prominence, 
characterized  the  education  of  our  Colonial  and  Revolution- 
ary periods,  but  within  the  present  century  they  have  re- 
ceived marked  development.  It  has  been  said  that  while 
education  is  not  more  seriously  regarded  now  than  for|perly, 
it  is  more  wisely  studied.  What  is  education?  What  is  its 
object?  What  are  the  best  methods  for  securing  its  object? 
These  questions  and  others  of  similar  import  are  not  new, 
and  are  being  constantly  repeated  as  the  far-reaching  im- 
portance of  the  subject  itself  engages  the  earnest  thought  of 
student  and  philosopher.  Let  us  listen,  for  a  moment,  to 
some  of  the  answers  that  have  been  given  to  these  questions. 
Lord  Bacon  stated  the  object  of  education  to  be  *'  the  culti- 
vation of  a  just  and  legitimate  familiarity  betwixt  mind  and 
things."  Froebel  says  that  education  **  is  the  harmonious 
development  of  the  whole  being."  Pestalozzi  declares  it  to 
be  the  generation  of  power.  Emerson  says  that  "  the  great 
object  of  education  should  be  commensurate  with  the  object 
of  life."  Herbert  Spencer  says,  **  How  to  live  is  the  great 
thing  that  education  has  to  teach,"  and  still  another  says, 
*'  Education  is,  then,  the  development  of  all  the  powers  of 
man  to  the  culminating  point  of  action  —  action  in  art, 
which  is  '  power  or  skill  in  the  use  of  knowledge ;  the 
practical  application  of  the  rules  or  principles  of  science.'" 

We  see,  then,  that  there  is  a  broad  distinction  between 
education  and  the  simple  accjuisition  of  knowledge.  Edu- 
cation is  a  development,  a  growth,  and  the  education  of  a 
man  implies  the  development  of  all  his  powers.  Hence  we 
speak  of  physical  education,  the  development  of  the  body; 
of  the  education  or  development  of  one's  mental  faculties ; 
of  moral  education  or  the  development  of  one's  moral 
nature.  The  simple  knowledge  of  facts  or  of  things  has  of 
itself  comparatively  little  value.  Of  what  value  is  it  to 
know  that  the  Declaration  of  American  Independence  was 
signed  at  Philadelphia  on  the  4th  of  July,  1776,  if  our 
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knowledge  be  limited  to  that  fact?  Or  of  what  use  is  it  for 
a  person  to  know  that  a  potato  is  an  esculent,  farinaceous 
tuber,  and  not  a  root,  if  his  knowledge  is  to  stop  there  ? 
To  be  sure,  the  acquisition  of  facts  may  call  Into  exercise 
certain  mental  faculties,  and  the  retenticm  of  these  facts  in 
the  mind  may  call  into  exercise  certain  other  faculties ;  but 
it  is  when  we  pass  from  a  knowledge  of  facts  to  the  appre- 
hension of  their  relations,  when  we  recognize  the  connection 
between  cause  and  effect,  when  we  compare  and  systematize 
and  reach  principles,  that  the  work  of  mental  development 
is  most  successfully  accomplished.  On  the  other  hand,  ig- 
norance is  not  sim[)ly  a  lack  of  knowledge  of  &icts,  but  also 
of  facts  in  their  relations.  It  is  not  ])ecause  the  thousands 
who  are  coming  to  our  shores  from  foreign  countries  are 
wholly  ignorant  of  facts  that  their  coming  is  to  be  depre- 
cated. Many  of  them  know  many  things  and  have  acquired 
skill  in  cei^tain  departments  of  effort;  but  it  is  because, 
while  having  this  knowledge,  they  are  so  ignorant  of  the 
fundamental  principles  of  our  government  and  of  the  rela- 
tions that,  in  a  repu])lic,  one  man  sustains  to  another,  — 
this  it  is  that  makes  their  presence  here  a  menace  to  the 
perpetuity  of  our  institutions.  We  see  how  it  is  that  there 
is  truth  in  the  statement.  "  Knowledge  is  power."  Knowl- 
edge may  be  a  power  for  evil.  Knowledge  is  a  power  for 
good  when  with  the  knowledge  itself  there  is  the  spirit  of 
goodness ;  but  the  simple  acquisition  of  knowledge  may  not 
give  a  man  this  power.  We  see,  moreover,  that  a  walking 
encyclopaedia  is  not  necessarily  an  educated  man,  and  that  a 
so-called  learned  professor  may  have  stopped  so  far  short  of 
a  perception  of  the  relation  of  his  knowledge  to  the  prac- 
tical affairs  of  life  as  to  merit  the  ridicule  of  his  gardener. 
One  of  my  colleagues  said  that  he  met  a  gentleman  not 
long  ago  who  told  him  that  ''college  professors  are  not 
in  it,"  to  use  a  very  common  expression;  **that  they  are 
away  behind  the  rest  of  the  world,  because  they  know  so 
many  things,  and  yet  some  of  them  do  not  know  anything." 
It  is  in  this  apprehension  of  relations  and  principles  that 
that  activity  of  mind  is  aroused  which  is  the  condition  of 
development,  and  "  teaching,"  —  I  make  this  statement  here 
because  of  its  importance,  and  because  I  know  that  there 
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are  some  here  whose  interest  in  this  great  subject,  like  my 
own,  is  so  strong  that  we  feel  we  cannot  too  often  learn  what 
teaching  is,  —  *'  teaching,"  in  the  language  of  an  acknowl- 
edged master  of  the  art,  *'  is  presenting  the  conditions  which 
arouse  certain  conscious  activities  immediately  needed  for 
mental  and  moral  growth. ** 

A  marked  step  in  educational  progress  was  taken  when 
the  high  school  was  established.  In  1826  every  town  con- 
taining five  hundred  families  was  required  to  maintain  a 
town  or  high  school  which  should  differ  from  the  old  gram- 
mar school  by  omitting  from  its  curriculum  the  Latin  and 
Greek  languages.  Secretary  Dickinson,  in  his  last  annual 
report  to  the  Board  of  Education,  says,  "  It  is  the  peculiar 
work  of  the  high  schools  to  direct  the  learner  in  the  acquisi- 
tion of  scientific  knowledge  and  to  the  cultivation  of  the 
powers  of  generalization  and  reasoning.**  Important  as  is 
the  work  of  the  primary  and  grammar  schools,  we  see  that 
they  are  but  preparatory  to  that  higher  grade  of  schools  in 
which  we  look  for  the  development  and  growth  of  the  mental 
faculties.  It  is  exceedingly  unfortunate  that  any  necessity 
should  compel  a  parent  to  withdraw  his  child  from  the  pub- 
lic school  before  the  child  has  finished  the  high-school  course. 
If  thus  withdrawn  he  loses  an  important  part  of  the  educa- 
tional value  of  his  course  and  may  begin  his  life  work 
without  the  mental  training  or  discipline  that  the  high- 
school  course  is  designed  to  give. 

The  writer  of  one  of  the  papers  read  at  the  recent  centen- 
nial of  Williams  College,  having  characterized  <*the  lack  of 
a  collegiate  education  on  the  part  of  so  many  students  in  our 
professional  schools  as  a  long-recognized  and  often-lamented 
evil,"  goes  on  to  say  that,  '*  taking  the  country  at  large,  it 
would  appear  that  scarcely  one-fifth  of  the  young  men  who 
are  preparing  to  l)ecome  clergymen  and  lawyers  and  only 
about  one-tenth  of  those  who  are  looking  forward  to  the 
medical  profession  have  received  a  full  academic  training." 
In  view  of  this  fact  the  writer  says,  **If  anything  can  be 
done  to  bring  our  colleges  into  more  effective  relation  to  the 
youtig  men  who  are  looking  forward  to  professional  careers, 
one  of  the  greatest  wastes  afid  weaknesses  of  our  education 
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will  be  overcome."  It  is  estimated  that  eighty-three  per 
cent  of  our  school  population  never,  in  their  school  life,  go 
beyond  the  grammar  school,  and  probably  not  more  than 
two  per  cent  go  beyond  the  high  school.  If  the  lack  of  a 
collegiate  education  on  the  part  of  so  many  students  in  our 
professional  schools  be  an  evil  so  much  to  be  deplored,  what 
shall  we  say  respecting  the  fact  that  so  many  boys  and 
girls  —  eighty-three  out  of  a  hundred  —  attempt  the  work 
of  life  without  having  had  the  discipline  and  training  of  the 
high  school  ? 

It  is,  in  part,  with  the  hope  that  a  larger  number  of  pupils 
may  be  induced  to  remain  in  the  high  school  until  they  com- 
plete its  course  that  the  latest  important  addition  to  the 
high-school  curriculum  has  been  made,  viz.,  the  introduc- 
tion of  the  elements  of  manual  training.  I  say  in  part ;  for, 
notwithstanding  the  strong  pressure  that  has  been  brought 
to  bear  upon  those  who  have  in  charge  the  direction  of  our 
public  schools  to  eliminate  studies  that  have  been  called 
theoretical  and  to  substitute  those  considered  more  practical, 
yet  the  most  intelligent  advocates  of  manual  training 
strongly  repudiate  any  intention  of  specializing  the  work  of 
the  elementary  schools  in  the  direction  of  economic  produc- 
tion. I  quote  from  Mr.  Macalister,  superintendent  of  the 
Philadelphia  public  schools,  and  who,  as  many  of  us  know, 
has  been  one  of  the  strongest  advocates  of  manual  training : 
**  The  object  of  the  public  school  is  education  in  its  broadest 
sense.  If  industrial  or  manual  training  cannot  be  shown  to 
be  education  in  this  sense,  it  has  no  place  in  the  public 
school.  We  have  no  more  right  to  teach  carpentry  or 
blacksmithing  than  we  have  to  teach  law  or  medicine.  The 
supreme  end  of  education  is  the  harmonious  development  of 
all  the  powers  of  a  human  being.  Whatever  ministers  to 
this  end  is  education ;  whatever  interferes  with  its  accom- 
plishment, no  matter  how  valuable  in  itself,  belongs  outside 
of  the  elementary  school." 

It  is  doubtless  well  known  that  in  July,  1891,  a  State  com- 
mission was  appointed  to  investigate  methods  of  manual 
training  and  industrial  education.  From  a  newspaper 
abstract  of  the  report  of  this  commission  recently  made  for 
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distribution  we  learn  that  the  commissioners  unite  unani- 
mously in  the  following  among  other  recommendations  :  — 

1.  That  the  principles  and  practice  of  the  kindergarten  be 
taaght  in  the  normal  schools. 

2.  That  the  principles  and  practice  of  manual  training,  so  far 
as  applicable  in  the  primary  and  grammar  schools,  be  taught  in 
the  normal  schools. 

3.  That  the  principles  and  practice  of  domestic  science  be 
taaght  in  the  normal  schools. 

4.  That  high  schools  in  which  a  coarse  in  the  mechanic  arts, 
approved  by  the  Board  of  Education,  shall  be  taught  to  boys,  be 
established  and  maintained  in  all  cities  having  a  population  of 
20,000  or  more. 

5.  That  high  schools  in  which  a  course  of  domestic  science,  in- 
cluding sewing  and  cooking,  approved  by  the  Board  of  Education, 
be  established  and  maintained  in  all  cities  having  a  population  of 
20,000  or  more. 

6.  That  the  Board  of  Education  be  by  law  required  to  appoint 
an  agent  whose  special  duty  shall  be  to  advise  and  aid  in  the  in- 
troduction of  manual  training  and  industrial  education  into  the 
public  schools,  and  to  visit  and  report  upon  all  schools  in  which 
such  training  and  education  are  carried  on. 

If  these  recommendations,  and  others  made  by  the  com- 
mission, be  adopted  and  made  law  by  the  Legislature,  it 
will  be  seen  that  a  radical  revolution  in  our  present  school 
system  must  be  the  result. 

Whatever  changes  or  innovations  in  methods  of  teaching 
or  in  courses  of  study  be  made,  the  public  school  must  con- 
tinue to  be  the  only  school  for  a  large  part  of  those  who  be- 
long to  the  agricultural  and  other  industrial  classes.  The 
fact  that  it  is  free  from  tuition  charges  and  that  pupils, 
while  attending  it,  can  live  at  their  own  homes  and  give  as- 
sistance to  those  who  need  their  help,  will  make  it,  in  the 
future  as  in  the  past,  the  only  available  place  for  their  edu- 
cation. 

In  dwelling  thus  upon  the  public  school  I  do  not  intend 
by  any  mSans  to  lose  sight  of  other  very  important  educa- 
tional influences.  We  must  all  agree,  I  think,  that  the 
newspaper  is  a  very  powerful  agent  in  educating  our  young 
people.     It  is  becoming  more  and  more  one  of  the  great 
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powers  in  the  land,  and  I  think  that  those  who  have  the 
highest  ideals  of  the  profession  of  the  journalist  are  coming 
to  feel  more  and  more  that  they  have  in  their  hands  a  re- 
sponsibility which  is  very  great.  I  have  limited  my  thought 
to  the  schools  because  it  is  more  in  the  line  of  that  which  I 
have  to  say  particularly  respecting  other  institutions. 

All  the  more,  then,  should  the  public  school  give  an  edu- 
cation to  those  who  attend  it.  It  must  give  some  measure, 
at  least,  of  training  to  the  body ;  it  must  educate  the  mental 
faculties;  it  must  educate  the  moral  nature.  If  it  fail  to 
teach  its  pupils  how  to  think  and  how  to  express  their 
thoughts ;  if  it  fail  to  assist  them  in  the  formation  of  habits 
of  mental  application  or  what  is  commonly  called  study; 
above  all,  if  it  fail  *'  to  countenance  and  inculcate  the  princi- 
ples of  humanity  and  general  benevolence,  public  and  private 
charity,  industry,  frugality,  honesty  and  punctuality  in 
their  dealings  ;  sincerity,  good  humor  and  all  social  affections 
and  generous  sentiments,  among  the  people,  then  indeed 
shall  it  fail  to  accomplish  the  object  for  which  it  was  es- 
tablished and  to  secure  which  the  annual  appropriations  by 
the  State  are  so  generously  made." 

Should  the  education  of  our  agricultural  and  other  in- 
dustrial classes  go  beyond  the  high  school  ?  Unhesitatingly 
we  answer,  *'If  possible,  yes."  There  is  little  danger  of 
over-education.  The  young  men  and  women  of  the  pro- 
fessional classes  add  to  their  high-school  course  four  years 
of  academic  training  before  they  begin  their  professional 
studies,  and  it  is  with  these,  their  more  fully  equipped 
brothers,  that  our  industrial  classes  must  compete.  The 
time  has  gone  by,  in  this  country  at  least,  when  education  is 
to  be  regarded  as  the   exclusive    right  of  a  favored  few. 

The  motto  of  Harvard  University,  you  know,  is  *'  Ohrtsto 
et  Ucclesia"  for  Christ  and  the  Church,  because  when  the 
university  was  founded  and  in  its  early  years  it  was  felt  that 
all  those  who  attended  the  university  were  to  be  prepared 
for  the  ministry,  and  later  on  they  were  to  be  prepared  for 
other  professions.  I  have  no  statistics  at  hand,  but  I  pre- 
sume it  will  be  found  that  in  the  first  twenty-five  years  of 
the  history  of  Harvard  University,  of  Williams  College,  of 
Amherst  College,  and  the  leading  colleges  in  New  England 
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a  very  large  per  cent  of  the  graduates  entered  some  one  of 
the  so-called  learned  professions.  It  is  very  different  now, 
we  know. 

In  the  long  race  brains,  and  especially  educated  brains, 
will  tell,  and  it  has  been  well  said  that  '*the  problem  for 
every  civilized  nation  to-day  is  how  the  largest  amount  of 
intellectual  development  can  be  given  to  its  industrial  popu- 
lation." I  think  we  are  apt  to  lose  sight  of  that  very  im- 
portant fact,  —  it  is  educational  development  as  well  as 
technical  skill.  It  is  upon  the  intelligence  and  integrity  of 
our  industrial  classes  that  the  safety  and  perpetuity  of  our 
institutions  largely  dejKind.  We  must  have  intelligent  capi- 
tal and  intelligent  labor  before  the  conflict  between  labor  and 
capital  shall  cease.  In  the  battle  of  life  every  bayonet  must 
be  a  thinking  bayonet,  and  it  is  largely  in  our  schools  and 
colleges  that  the  young  soldiers  must  be  equipped  for  duty. 

After  one  has  completed  his  high-school  course,  however, 
he  may  begin  his  preparation  for  some  one  industry,  carrying 
forward  his  general  education  in  connection  with  such  prep- 
aration, and  numerous  institutes  and  technological  schools 
have  been  established  to  meet  these  requirements  of  our 
industrial  classes.  One  of  the  oldest  of  these  is  the 
Rennssalaer  Polytechnic  Institute,  at  Troy,  N.  Y.,  founded 
in  1824.  The  Massachusetts  Institute  of  Technology,  in 
our  own  State,  is  one  of  the  leading  institutions  of  its  kind 
in  this  country.  It  is  interesting  to  note  the  object  which 
this  institute  has  in  view,  as  stated  in  its  pamphlet  prepared 
in  connection  with  the  Columbian  Exposition :  — 

While  the  applications  of  the  Bciences  to  the  usefal  arts  are 
extensively  taught  in  the  Institute  of  Technology,  the  primary 
purpose  of  the  school  is  education.  Not  only  are  mere  knacks 
and  devices  and  technical  methods  constantly  subordinated  to  the 
acquisition  of  principles,  but  those  principles  are  studied  with  the 
predominant  purpose  to  expand  and  develop  the  mind,  to  exercise 
the  powers  and  to  train  the  faculties  of  the  pupil.  What  the  in- 
stitute aims  to  do  is  to  graduate  those  who  are,  first,  well-educated 
men  in  all  which  that  term  implies,  and  who,  secondly,  have 
studied  the  problems  of  some  one  technical  profession,  have  mas- 
tered the  scientific  principles  related  thereto,  and  have  had  a  certain 
amount  of  practice  in  the  application  of  those  principles  to  suck 
problems. 
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Other  institutions  for  the  education  of  the  industrial 
classes,  monuments  in  these  cases  at  least  of  the  debt  that 
labor  owes  to  capital,  are  the  Pratt  Institute  in  Brooklyn  and 
the  Armour  Institute  in  Chicago.  I  find  this  statement  of 
the  aim  of  the  latter :  — 

Its  aim  is  to  give  young  men  and  women,  whether  rich  or  poor, 
a  liberal  edacation,  not  outright,  but  with  liberal  provision  of  free 
scholarships  to  the  deserving  who  need  help  and  yet  are  resolutely 
anxious  to  help  themselves ;  an  education  with  the  threefold  pur- 
pose of  acquiring  knowledge,  skill  and  culture.  In  other  words, 
the  training  of  the  eye  and  the  hand  with  the  brain,  an  education 
which  will  develop  into  a  relish  for  the  higher  forms  of  skilled 
labor,  and  will  tend  to  infuse  the  class  of  workingmen  with  a  more 
general  and  broader  intelligence,  and  at  the  same  time,  by  the 
practical  application  of  art  to  industry,  to  develop  that  esthetic 
sense  which  our  American  artisans  too  much  lack. 

I  trust  I  may  be  pardoned  at  this  point  if  I  make  a 
suggestion.  Those  who  have  visited  the  Columbian  Ex- 
position during  the  last  season,  and  those  who  have  not, 
have  marvelled  at  the  beauty  of  the  buildings  that  have  been 
erected  for  that  Exposition,  and  I  think  it  has  been  a  source 
of  very  great  pride  that  among  all  the  industries  which 
found  a  home  at  Jackson  Park  no  industry  found  one  more 
appropriate,  more  beautiful,  than  the  Agincultural  Building. 
It  was  felt  to  be  a  worthy  thing  that  that  upon  which  so 
much  depends  should  have  had  a  worthy  home  there.  And 
I  hope  the  day  is  not  far  distant  when  at  our  Agricultural 
College  the  principles,  at  least,  of  architecture  shall  be 
taught.  When  nature  does  so  much  for  the  agriculturist 
why  should  not  art  do  something  for  him  also  ?  If  agri- 
culture should  have  a  beautiful  home  in  that  Exposition 
which  has  been  and  is  to  be  a  teacher  of  the  world,  why 
should  not  the  farmers'  homes,  the  farmers'  houses  and  their 
buildings  teach  lessons  of  beauty?  Why  should  not  the 
farmer's  boy  be  taught  that  it  is  no  more  expensive  to  build 
a  bam  which  shall  be  in  keeping  with  its  surroundings,  so 
far  as  its  architectural  structure  is  concerned,  to  say  nothing 
of  the  economy  which  may  be  involved  therein,  than  one 
which  lacks  such  features?    I  think  that  those  who  have 
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planned  that  structure  which  is  going  up  at  our  Agricultural 
College,  and  in  which  all  take  such  very  deep  interest,  have 
thought,  of  course,  of  the  necessities  of  the  farm ;  they  have 
thought  of  the  matter  of  economy  a^  well ;  but  I  believe  that 
that  building  is  to  teach  a  lesson  to  the  students  who  are 
there,  and  a  lesson  which  is  in  this  direction,  that  a  thing 
which  is  made  first  of  all  perhaps  foi*  utility  may  also  be 
made  a  thing  of  beauty,  which  is  a  joy  forever. 

In  this  connection  I  cannot  refrain  from  referring  to  an- 
other institution  founded  in  1868  at  Hampton,  Va.  It  was 
designed  to  meet  the  wants  of  the  ** despised  races"  of  our 
country,  and  to  it  have  flocked  the  negro  and,  more  re- 
cently, the  Indian  also.  It  has  provided  for  the  mental  de- 
velopment of  its  pupils  and  for  their  moral  training.  It 
has  a  department  of  industries  in  which  the  following-named 
trades  are  taught:  carpentry  and  wood- working,  harness^ 
making,  shoe -making;  the  trade  of  the  wheelwright,  black- 
smith and  tinsmith;  house-painting,  printing,  tailoring, 
steam  engineering  and  gasfitting,  and  the  rudiments  of  the 
machinist's  trade.  Agriculture,  sewing  and  liousework  also 
are  t*\ught.  Between  six  and  seven  hundred  pupils  have 
been  annually  receiving  the  benefits  of  a  school  founded  and 
sustained  by  the  tireless  energy  of  that  Christian  hero  and 
martyr  who,  in  the  flush  of  early  manhood,  leaving  his 
Hawaiian  home,  graduating  from  our  Berkshire  College 
when  the  threatening  storm  of  civil  war  had  gathered,  fight- 
ing bravely  on  many  a  field  of  that  bitter  conflict  as  an  ofli- 
cer  of  United  States  colored  troops,  renewing,  after  the 
storm  had  passed,  the  consecration  of  his  life  to  the  service 
of  God  and  of  humanity,  has,  within  a  few  months,  been 
laid  to  rest,  as  he  himself  wished,  "  in  the  school  graveyard, 
where  one  of  the  students  would  have  been  put  had  he 
died.'' 

To  the  class  of  institutions  established  for  the  purpose  of 
investigating  and  realizing  the  application  of  sciences  to  the 
arts  belong  the  agricultural  colleges  founded  under  the  Con- 
gressional Land  Grant  Act  of  1862.  Our  interest  naturally 
centres  in  the  Massachusetts  Agricultural  College,  with 
whose  organization  and  history  you  are  ail  more  or  less 
fiuniliar. 
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It  is  quite  unnecessary  for  me  to  give  at  this  time  a  de- 
tailed statement  of  the  work  of  the  college,  since  this  was 
fully  set  forth  in  a  paper  read  last  year  at  a  meeting  of  this 
Board,  by  Professor  Brooks,  which  paper  was  published  in 
the  secretary's  report  for  1892.  I  desire  particularly  at  this 
time  to  call  attention  to  that  report,  and  to  that  ai'ticle  upon 
the  work  of  the  Agricultural  College.  It  is  sufficient  to  say 
that  the  college  is  holding  strictly  to  the  object  so  clearly 
stated  in  the  act  under  which  it  was  established,  viz.,  *'to 
teach  such  branches  of  learning  as  are  related  to  agricult- 
ure, ...  in  order  to  promote  the  liberal  and  practical  edu- 
cation of  the  industrial  classes  in  the  several  pursuits  and 
professions  in  life.*'  During  the  last  year  changes,  designed 
to  raise  the  standard  of  attainment  in  the  college  and  thus 
to  increase  its  usefulness,  have  been  made  in  the  four-years 
course,  while  a  two-years  course  and  a  graduate  course  have 
been  added.  There  are  now  one  hundred  and  sixty-two 
students  enjoying  the  advantages  that  the  college  offers. 
Of  these  I  find  that  but  six  are  from  Berkshire  County. 
Do  the  citizens  of  Berkshire  appreciate  the  opportunity 
which  this  college  offers  for  the  education  of  their  sons  ? 

There  are  two  questions  that  may  arise  in  the  mind  of  one 
who  wishes  to  give  his  son  educational  advantages  in  addition 
to  those  already  enjoyed  in  the  public  school :  First,  **Why 
should  I  send  my  boy  to  the  Agricultural  College  ?  "  Sec- 
ond, *'  Can  I  afford  to  send  him  there?  "  This  question,  of 
course,  I  do  not  presume  to  answer;  but  there  is  in  the 
minds  of  some  an  erroneous  impression  respecting  the  ex- 
pense of  a  course  at  the  Agricultural  College.  At  the  risk 
of  repeating  what  is  stated  in  the  college  catalogue,  will  you 
allow  me  to  present  a  few  facts  ? 

Tuition  at  the  college  to  students  whose  homes  are  within 
the  State  of  Massachusetts  is  practically  free.  Room  rent, 
board,  fuel,  laundry  and  military  suit  will  amount  to  $200 
the  first  year.  The  military  suit,  costing  $15.75,  will  last 
through  the  course.  A  student  who  wishes  to  avail  himself 
of  the  advantages  of  the  labor  fund  can  earn  $50  during  the 
year  without  encroaching  upon  the  time  necessary  for  study. 
Now,  I  put  that  sum  very  low.  I  say  $50,  without  encroach- 
ing upon  the  time  necessary  for  study,  which   practically 
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means  he  can  earn  his  $50  on  Saturdays,  when  there  are  no 
college  exercises.  There  are  many  students  who  earn  twice 
that  sum  at  the  college,  and,  in  fact,  I  should  not  be  sur- 
prised if  there  are  some  alumni  of  the  college  in  the  audience 
here  this  morning  who  can  tell  a  story  of  some  of  their  own 
friends  and  classmates  who  have  paid  all  their  expenses  at 
the  college  while  there,  and  even  have  graduated  from  the 
college  with  more  money  in  their  pockets  than  they  had 
when  they  entered. 

One  hundred  and  fifty  dollars  per  year,  then,  is  a  liberal 
estimate  for  all  necessary  expenses.  The  interest  on  this 
sum  for  one  year  at  six  per  cent  is  $9.  Is  it  not  worth 
while  to  ask  yourself  seriously  whether  any  better  invest- 
ment for  your  son  can  be  made  ? 

"But  why  should  I  send  my  boy  to  the  Agricultural 
College  ?  *'  you  ask.     I  answer,  because  — 

First.  Thereby  the  boy  receives  an  education  that  is  a 
development  of  his  power  and  that  will  give  him  a  better 
chance  in  the  race.  This  education  is  obtained  not  alone 
from  the  instruction  of  the  class-room  and  the  study  in 
preparation  for  it,  important  and  valuable  as  these  may  be. 
He  is  educated  by  intercourse  wath  his  fellows.  I  would 
put  that,  of  course,  as  of  the  first  value  and  importance,  and 
these  are  points  which  I  think  arc  very  often  overlooked, 
and  which  those  of  us  who  have  to  do  with  the  students  at 
college  feel  more  and  more  are  of  great  importance.  He  is 
educated  by  intercourse  with  his  fellows,  and  what  does  that 
mean  ?  The  success  in  life  of  many  a  young  man  would  tell, 
— the  associations  fonned  in  college,  the  friendships  formed 
in  college,  the  attachment  to  that  man  who  after  the  years 
had  passed  stood  by  his  friend  and  helped  him  out  of  his 
trouble  because  he  was  his  college  friend,  —  that  is  the  story 
of  many  a  college  graduate.  His  success,  his  ability  to  go 
forward  in  his  work  in  life,  has  been  wholly  owing  to  the 
fac*.t  that  he  had  a  friend  in  college  who  was  able  to  help  him. 
He  is  educated  by  intercourse  with  his  fellows,  by  the  inter- 
est he  will  take  in  all  matters  affecting  his  life  in  the  college, 
by  writing  for  the  college  paper  and  other  publications  to 
which  he  will  want  you  to  subscribe ;  by  the  library  to  which 
he  has  free  access  and  where  he  may  bring  his  mind  into 
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contact  with  the  great  thoughts  of  great  men ;  by  the  work 
of  experunent  and  investigation  carried  on  at  two  stations 
on  the  college  grounds ;  by  the  clearer  insight  into  nature's 
teachings  that  he  will  here  receive  as  the  mysteries  of  air 
and  soil  and  plant  are  revealed  to  his  delighted  vision.  Is 
not  this  an  education  greatly  to  be  desired  ? 

If  your  boy  has  a  taste  for  agriculture  and  kindred  pur- 
suits, then  you  should  send  him  to  the  Agricultural  College 
because  — 

Second.  He  will  thereby  become  a  more  intelligent  and 
therefore  a  better  farmer. 

The  word  **  farmer"  is  not  found  in  the  Bible.  The  idea 
is  there,  but  it  is  **  tiller  of  the  soil"  and  **  husbandman.** 
That  is  a  good  word,  for  it  implies  thrift,  prudence, 
economy.  Not  economy  in  the  expenditure  of  money 
alone,  but  economy  in  the  use  of  time  and  economy  of 
strength  as  well.  Who  does  not  need  to  learn  how  to  econ- 
omize strength?  and  to  the  farmer  or  husbandman  this  lesson 
is  especially  valuable.  There  is  a  strength  of  vital  force  in 
himself  and  in  his  beast  that  he  is  too  apt  to  squander,  and 
there  is  a  strength  in  the  elements  of  air  and  soil  and  sun- 
light, in  electricity  and  heat  and  chemical  affinity,  that  too 
often  is  a  lamentable  waste.  Many  a  farmer  boasts  of  his 
success  in  reclaiming  waste  land  who  pays  little  heed  to  the 
waste  of  fertilizing  power  that  is  constantly  taking  place 
about  him,  and  who,  in  his  ignorance  of  the  chemical  com- 
position of  soils  and  of  the  adaptation  of  crops  to  them,  is 
allowing  upon  every  acre  of  his  domain  such  a  waste  of  pos- 
sibility as  would  lead  the  scientist  to  exclaim,  "All  this  is 
waste  land." 

We  have  been  enjoying  at  the  college  some  lectures  from 
Sir  Henry  Gilbert,  who  is  connected  with  the  Rothamsted 
Station  in  England,  which  has  been  carrying  on  its  work  of 
experiment  for  fifty  years,  and  this  gentleman,  seventy-six 
years  of  age,  hale,  hearty  and  strong,  has  been  delivering 
at  the  college  a  course  of  lectures  embodying  the  results  of 
the  experiments  at  this  station.  I  have  not  been  in  a  position 
to  follow  those  lectures,  and,  in  fact,  I  am  not  enough  of  a 
scientist  to  have  appreciated  them  if  I  had,  but  I  will  tell  you 
one'  lesson  that  has  been  impressed  upon  my  mind  as  I  have 
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heard  that  man,  to  say  nothing  aboat  the  object  lesson  that  he 
has  been  in  teaching  the  students  the  value  of  patient,  thorough 
investigation  and  experiment,  showing  how  a  man  is  willing 
to  devote  his  life  to  the  finding  out  of  things  which  are  going 
to  be  of  value  to  his  fellow-men.  I  say,  entirely  aside  from 
all  that,  and  the  lesson  has  been  to  me  a  very  impressive 
one,  there  has  come  this  lesson  running  all  through  his  lect- 
ures, — •  what  a  waste  of  power  there  is  everywhere  among 
our  fiirmers ;  how  little  they  know  of  the  power  that  is  in 
even  the  little  corner  of  the  garden  which  they  think  per- 
haps has  no  value  in  it  I  It  is  an  impressive  lesson,  and  a 
lesson  which,  it  seems  to  me,  will  have  very  great  influence 
upon  the  minds  of  those  students  who  have  heard  those 
lectures. 

At  the  Agricultural  College  the  student  may  learn  how  to 
adapt  means  to  ends.  The  means  are  here ;  the  means  are  in 
the  soil ;  the  means  are  before  him,  if  he  only  knows  how  to 
use  them  and  adapt  them  to  the  ends  which  they  are  designed 
to  meet.  The  student  learns  how  to  adapt  means  in  the  ap- 
plication of  those  sciences  that  are  at  the  foundation  of  agri- 
culture. This  is  what  I  mean  when  I  say  that  he  thus  be- 
comes a  more  intelligent  and  therefore  a  better  farmer. 

Now,  I  am  going  to  ask  you,  ladies  and  gentlemen,  to 
bear  with  me  for  a  moment  while  I  bring  to  you  the  testi- 
mony of  one  of  the  students  of  the  college.  Understand 
this  I  read  to  you  was  written  by  him  as  a  part  of  the 
college  exercises.  It  falls  to  my  lot  at  the  college  to  have 
charge  of  the  essay  work  of  the  students,  particularly  of  the 
senior  and  junior  classes,  and  in  the  regular  course  of  a  col- 
lege exercise  this  paper  was  handed  to  me.  The  student 
himself,  of  course,  had  no  idea  that  I  was  going  to  use  it  in 
this  way,  and  I  do  it  for  this  reason.  You  and  I  were  boys 
once,  and  we  almost  instinctively  fall  into  the  way  of  think- 
ing, "Well,  of  course,  the  heads  of  the  school  want  to  put 
the  best  side  out,  and  they  want  to  make  the  showing 
just  as  good  as  possible,  and  perhaps  if  you  could  only 
talk  with  the  boys,  why,  you  would  perhaps  hear  a  different 
story.* 

Now,  I  want  to  say  here  that  I  telieve  that  if  there  is  in 
any  institution  in  this  country  a  thoroughly  loyal  body  of 
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students,  that  company  is  at  the  Massachusetts  Agricultural 
College.  They  are  loyal  to  the  purpose  for  which  the  college 
stands,  and  they  appreciate  the  privileges  that  they  enjoy 
there.  But  here  is  what  one  of  these  students  in  the  junior 
class  wrote :  — 

Here  [that  is,  at  the  college]  the  science  of  agriculture,  in  its 
broadest  and  highest  sense,  finds  not  only  a  home,  but  also  ahle 
expounders  and  defenders  of  its  position  and  usefulness.  Situated 
as  it  is,  with  every  variety  of  soil,  from  lowland  to  upland,  from 
marsh  and  meadow  to  rocky  hillside,  this  college  is  perhaps  better 
fitted  for  the  study  of  the  science  of  agriculture  than  any  other 
agricultural  college  in  the  world. 

As  I  was  criticising  these  essays  of  the  students,  when  I 
came  to  that  sentence  I  was  not  able  to  say  whether  the  stu- 
dent was  right  in  that  position.  There  are  some  here  in  this 
audience  probably  who  can  say  whether  the  student  was  right 
in  that  statement.  At  any  rate,  I  let  it  pass.  I  did  not 
criticise  it.  I  thought  he  was  right  when  he  said  that  **  this 
college,"  the  Massachusetts  Agricultural  College  — 

• 

Is  perhaps  better  fitted  for  the  study  of  the  science  of  agriculture 
than  any  other  agricultural  college  in  the  world.  Here  we  find  the 
farm  raised  to  its  proper  position  in  the  list  of  capital  stock,  and 
the  farmer  as  much  a  business  man  as  the  merchant  or  lawyer. 
Here  we  find  the  old  idea  that  "  anybody  can  run  a  farm  "  a  mis- 
taken one,  and  that  the  successful  management  of  a  farm  requires 
as  much  business  ability,  prudence,  economy,  judgment  and  prac- 
tical knowledge  of  things  as  any  other  buying  or  selling  business. 
Here  the  student  sees  the  practical  farm  operations  going  on 
around  him  every  day  of  his  college  course.  His  advantages  in 
the  study  of  agriculture  are  many  and  valuable.  He  hears  the 
theoretical  side  brought  out  in  the  lecture-room.  He  sees  the  idea 
of  the  lecture-room  brought  into  practice  on  the  farm  and  at  the 
barn.  He  finds  at  the  Hatch  Experiment  Station  experiments 
always  in  progress,  proving  theories,  exploding  mistaken  notions 
and  "  old  fogy  "  ideas,  reaching  out  into  the  mysteries  of  life  and 
decay,  discovering  new  facts,  revealing  new  truths,  and  doing 
humanity  and  the  farmer  a  vast  amount  of  good.  Or  he  can  go  to 
work  and  learn  by  actual  experience  the  use  of  machine  tools,  the 
methods  of  farming  used  and  the  results  obtained.  Then  for  his 
rainy  days  there  is  the  college  library  always  open  and  well  stocked 
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with  literature  on  this  and  kindred  subjects.  This  feature  of  the 
college  is  an  especially  valuable  one.  Here  he  finds  books  on  all 
the  grades  as  well  as  on  the  thoroughbred  varieties  of  cattle,  by 
Johnston,  Sturtevant  and  Curtis.  Hundreds  of  books  upon  the 
sheep,  the  horse,  and  the  other  domestic  animals,  not  to  speak  of 
the  rare  and  beautiful  volumes  upon  the  moths  and  butterflies,  are 
added  every  year.  Then  he  finds  the  results  of  the  various  opera- 
tions and  experiments  explained  in  condensed  form  in  the  monthly 
bulletins  issued  by  the  several  departments  and  the  yearly  report 
of  the  trustees  of  the  college,  the  whole  forming  a  complete  and 
exhaustive  course  in  the  main  branch  of  the  college. 

There  is  the  testimony  of  one  of  the  students  of  the 
institution  who  is  already  beginning  to  have  his  eyes  upon 
the  advantages  of  the  institution.  He  is  one  of  those  young 
men  who  have  been  led  to  get  upon  the  heights  somewhat. 
He  has  been  led  to  have  his  vision  extended  beyond  the  nar- 
row horizon  of  the  little  valley  in  which  he  has  lived.  I  do 
not  think  that  anybody  knows  the  beauty  of  this  Housatonic 
Valley  unless  he  has  climbed  a  mountain  or  some  other  hill- 
top from  which  he  can  survey  the  landscape  o'er. 

But,  my  Berkshire  friend,  as  you  think  the  matter  over 
I)erhaps  you  conclude  that  your  son  is  not  far  enough  ad- 
vanced in  his  studies  to  enter  the  four-years  course  at  the 
college.  Possibly,  too,  you  do  not  forget  that  the  expense 
for  two  years  is  one-half  of  that  for  four  years,  and  you  are 
quite  sure  that  you  cannot  get  on  without  the  help  of  your 
boy  for  more  than  two  years.  Well,  then,  let  him  take  the 
two-years  course.  It  is  designed  for  just  such  cases  as  this. 
The  requirements  for  admission  to  it  are  less  exacting  than 
those  of  the  four-years  course.  The  instruction  is  more 
practical,  less  scientific;  yet  enough  instruction  in  agri- 
culture, botany,  chemistry,  horticulture,  physiology  and 
veterinary  science  is  given  to  enable  one  to  understand  the 
bulletins  that  are  being  constantly  issued  from  the  experi- 
ment stations  and  to  make  practical  application  of  the  results 
of  experiments. 

I  have  met  intelligent  fiEirmers,  progressive  fiEirmers,  men 
who  want  to  keep  up  with  the  times,  and  they  say  they  value 
these  bulletins  that  come  to  them  from  time  to  time,  but  that 
there  is  a  great  deal  in  the  bulletins  which  they  do  not  under- 
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stand ;  they  do  not  know  what  these  technical  terms  mean, 
and  when  the  result  of  experiments  is  brought  before  them, 
they  say,  **I  cannot  avail  myself  of  that,  because  I  don't 
know  about  it."  This  I  regard  as  an  especially  valuable 
point  for  these  young  men  in  the  two-years  course.  We 
have  there  this  year  twenty,  more  or  less,  young  men  in  the 
two-years  course  who  have  come  there  to  take  that  short 
time  for  training,  and  who  are  to  be  taught  to  know  these 
things  in  the  way  in  which  I  indicate  here,  and  they  will 
obtain  enough  knowledge  in  those  sciences  to  enable  them 
to  read  those  bulletins  in  an  intelligent  way. 

Two  hours  each  week  are  given  to  class-room  work  in 
such  exercises  as  teach  the  correct  use  of  good,  plain  English. 
If  I  had  time  I  should  like  this  morning  to  expand  on  that 
subject  a  little,  for  it  is  a  matter  of  very  great  importance  to 
these  boys  to  be  able  to  use  their  mother  tongue.  They  are 
not  the  most  proficient  in  its  use  when  they  come  to  us,  and 
I  am  sorry  to  say  not  all  are  proficient  in  its  use  when  they 
go  from  us ;  but  we  feel  that  much  is  dependent  upon  their 
ability  to  express  themselves  and  give  their  thoughts  to 
others,  especially  in  this  age.  They  cannot  live  by  them- 
selves ;  they  cannot  do  business  by  themselves ;  they  must 
mingle  with  men,  and  how  are  they  to  express  their  thoughts 
to  men  except  through  their  English  tongue  ?  And,  other 
things  being  equal,  you  will  employ  the  young  man  who 
writes  a  page  of  correct,  plain  English  rather  than  the  young 
man  whose  English  is  so  full  of  errors  that  you  are  ashamed 
of  him  and  his  teaching. 

Book-keeping  and  mathematics  are  taught ;  practical  sug- 
gestions as  to  roads  and  road  construction  are  given.  It  is 
a  thoroughly  useful  course  and  invites  your  earnest  attention. 
Only  remember  that  here,  as  elsewhere,  the  stronger  one's 
mental  grip  the  greater  will  be  his  acquisitions,  and  that 
this  which  has  been  said  applies  to  all  research  and  investi- 
gation also.  If  we  wish  to  bring  home  the  wealth  of  the 
Indies  we  must  take  the  wealth  of  the  Indies  with  us. 

The  Chairman.  Any  questions  that  you  wish  to  ask  the 
lecturer  are  in  order. 

Secretary  Sessions.     I  wish,  if  there  are  any  persons  in 
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the  audience  who  hare  questions  they  want  to  ask  about  the 
Agricultural  College  in  any  respect,  be  it  ever  so  small  a 
matter,  that  they  will  be  free  to  present  them. 

Mr.  Pratt.  Mr.  President,  I  would  like  to  ask  the  pro- 
fessor, if  ho  has  knowledge  of  this  fiict,  what  proportion  of 
the  graduates  of  the  college  make  agricultural  pursuits  their 
life  work? 

Professor  Mills.  In  answer  to  that  question  I  will  refer 
Mr.  Pratt  to  the  paper  that  was  read  by  Professor  Brooks 
last  year.'  Professor  Brooks  is  here  in  the  room,  and  I  pre- 
sume he  can  answer  that  question  more  correctly  than  I  can. 

Prof.  Wm.  p.  Brooks.  Mr.  Chairman  and  gentlemen, 
in  reply  to  the  question  of  Mr.  Pratt,  it  gives  mo  pleasure 
to  say,  because  the  matter  is  somewhat  fresh  in  my  mind,  as 
I  looked  it  up  last  year,  that  something  over  one-half  of  the 
graduates  of  the  college  are  either  working  on  the  farm  as 
farmers  or  engaged  in  pursuits  which  are  directly  connected 
with  agriculture.  Under  such  pursuits  I  class  the  work  in 
experiment  stations  and  teaching  in  agricultural  colleges. 
Those  two  classes  of  work  take  a  far  greater  proportion  of 
the  graduates  than  almost  any  other.  I  think  there  are  no 
less  than  17  per  cent  of  the  graduates  of  the  Massachu- 
setts Agricultural  College  who  are  employed  in  other  agri- 
cultural colleges  and  experiment  stations.  This  speaks 
volumes  for  the  work  of  the  agricultural  college.  I  think 
I  may  say  this  without  egotism,  because  I  have  not  been 
connected  with  the  institution  as  a  teacher  long,  and  I  have 
not  had  much  to  do  with  preparing  these  men  who  are  work- 
ing as  professors  and  teachers  in  agricultural  colleges  and  as 
investigators  at  experiment  stations ;  but  those  who  have 
preceded  me  and  many  of  those  who  are  there  now  have 
been  connected  with  this  work,  and  I  say  that  it  is  immensely 
to  their  credit  that  our  graduates  have  been  so  largely  in  de- 
mand for  this  class  of  work.  I  am  unable  to  tell  you  ex- 
actly how  many  of  the  different  States  of  the  Union  employ 
graduates  of  the  Massachusetts  Agricultural  College  either 
in  teaching  at  the  agricultural  colleges  of  such  States  or  in 
their  experiment  stations,  but  the  number  is  very  large. 
Although  we  graduated  our  first  class  but  little  more  than 
twenty  years  ago  (187X  was  the  first  graduating  class),  we 
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have  had  several  presidents  of  agricultural  colleges,  includ- 
ing Japan.  There  have  been,  I  believe,  six  presidents  of 
various  agricultural  colleges  who  have  graduated  from  the 
Massachusetts  Agricultural  College,  and  there  have  been  a 
number  of  professors  of  agriculture,  professors  of  botany 
and  horticulture,  and  professors  of  mathematics ;  and  then, 
if  you  look  at  the  experiment  stations,  we  find  that  there  too 
we  are  especially  strong.  The  graduates  of  our  college  are 
all  over  this  broad  land,  occupying  responsible  positions. 
I  feel  that  the  college  serves  agriculture  as  truly,  and  in  one 
sense  in  a  higher  field,  in  fitting  these  men  for  these  im- 
portant classes  of  work,  as  it  would  by  simply  training  them 
to  go  back  upon  the  farm. 

Now,  I  say  that  when,  as  the  records  prove,  we  turn  out 
more  than  one-half  of  our  men  who  are  either  on  farms  or 
directly  connected  with  agriculture,  it  is  a  very  creditable 
record,  for  it  should  be  remembered  in  judging  us  in  this 
respect,  first,  that  by  no  means  all  of  those  who  come  to  the 
college  expect  to  become  fiirmers  They  do  not  come  there 
with  that  intention.  They  come  from  all  the  various  walks 
of  life ;  they  come  from  cities  and  large  manufacturing 
places.  They  come  because  they  know  we  give  a  good, 
broad  general  training  which  fits  a  man  splendidly  for  any 
pursuit  in  life. 

And  I  may  bo  pardoned  for  saying  right  here  that  the 
college  gives  one  of  the  very  best  trainings  for  the  medical 
profession.  I  should  say  as  many  as  fifteen  or  twenty  in  all 
among  our  graduates  have  gone  into  various  medical  schools, 
a  large  number  of  them  into  Harvard,  and  they  have  taken 
a  very  high  position  in  their  classes,  and  have  usually  won 
the  prize  of  positions  either  on  the  staff  of  the  Massachusetts 
General  or  the  Boston  City  Hospital.  One  of  the  most  suc- 
cessful of  these,  a  friend  of  mine,  gave  his  most  emphatic 
testimony  to  the  effect  that  his  training  in  the  Massachusetts 
Agricultural  College  gave  him  a  better  preparation  for  the 
study  of  medicine  than  the  training  which  could  be  obtained 
in  any  of  the  so-called  classical  colleges.  He  said  that  the 
graduates  of  Harvard  College  itself  who  studied  with  him  in 
the  medical  school  admitted  that  he  was  immensely  better 
prepared  for  the  study  of  medicine  than  they  were,  better 
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prepared  because  of  his  insight  into  the  sciences,  his  habit 
of  close  observation  and  attention  which  had  been  cultivated 
by  his  study  and  the  nature  of  his  training.  I  might  give 
many  other  instances,  had  I  time,  of  students  who  have  had 
no  intention  whatever  of  becoming  farmers ;  and  we  cannot 
be  expected,  of  course,  to  graduate  all  farmers. 

And  further,  I  may  say  that  no  professional  school  suc- 
ceeds in  turning  out  all  its  graduates  as  men  who  take  up 
the  profession  for  which  the  school  was  especially  designed. 

Mr.  Elbridge  Cushman  (of  Lakeville).  Mr.  Chairman, 
I  have  been'  interested  in  the  paper  to  which  we  have 
listened,  and  I  was  particularly  pleased  that  the  speaker 
presented  that  composition  of  one  of  the  junior  class 
giving  his  testimony  to  and  his  appreciation  of  the  Agri- 
cultural College,  and  as  we  have  heard  from  two  pro- 
fessors from  that  college  here  this  morning  and  one 
of  the  students,  I  arise  at  this  time  as  a  plain,  com- 
mon fanner  of  the  Old  Colony,  living  150  miles  from  that 
college,  to  add  my  testimony  and  to  tell  what  I  know  of 
the  advantages  of  the  Massachusetts  Agricultural  College 
to  the  fiirmers  of  the  Old  Bay  State.  When  my  friend 
from  Plymouth  County  asked  the  question,  from  the  best  of 
motives,  I  know,  how  many  of  the  graduates  of  that  college 
become  farmers  and  tillers  of  the  soil,  husbandmen,  and 
the  answer  comes  back,  over  fifty  per  cent,  I  wish  to  say  to 
my  fellow  farmers  of  Massachusetts  that  I  know  from  per- 
sonal contact  with  tillers  of  the  soil  that  were  but  half  as 
many  of  the  graduates  of  that  college  pursuing  our  calling 
every  dollar  that  has  been  taken  from  the  treasury  of  our 
Commonwealth  would  have  been  well  expended.  I  wish  to 
say  to  you,  brother  farmers,  that  in  my  intercourse  with  the 
farmers  of  Massachusetts,  as  I  meet  them  at  farmers'  insti- 
tutes and  within  the  grange  halls  of  our  State,  wherever  I 
come  in  contact  with  a  graduate  of  that  college  I  find  a  man 
earnest  in  his  calling ;  I  find  a  man  at  the  very  head  of  his 
profession,  a  man  who  is  looked  up  to ;  and  I  have  never 
yet  come  in  contact  with  a  graduate  of  that  college,  in  what- 
ever profession  he  may  have  chosen  for  his  life  work,  who  is 
not  an  industrious,  earnest  man  in  his  calling.  I  have  the 
greatest  faith  in  the  future  of  that  college,  and  if  I  had  been 
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blessed  with  a  son  I  should  have  used  my  most  earnest  efforts 
to  have  him  a  graduate  of  the  Massachusetts  Agricultural 
College. 

It  has  been  the  regret  of  my  life  that  I  could  not  have  had 
the  training  that  is  given  the  boys  at  Amherst.  I  have  re- 
joiced in  the  opportunity  and  the  privilege  of  paying  the 
bills  of  two  daughters  while  getting  a  classical  education  at 
college.  I  believe  in  a  college  education,  not  only  for  our 
sons,  but  for  our  daughters,  and  I  know  from  something  of  a 
personal  knowledge  of  the  Agricultural  College  and  its 
work,  and  of  the  other  colleges  in  the  State,  that  the  work 
done  is  as  thorough  and  as  efSicient  in  every  department  as 
in  any  college  that  we  have  in  the  State  of  Massachusetts. 
So  I  want  to  say,  brother  farmers,  do  not  raise  any  question, 
I  beg  of  you,  implying  that  the  Agricultural  College  fails  in 
its  purpose  because  every  boy  who  enjoys  the  advantages  of 
that  institution  does  not  feel  that  he  is  called  to  make  farm- 
ing his  life  work.  He  may  be  l^etter  prepared  through  other 
tastes  and  instincts  and  love  for  other  occupations  to  pursue 
other  callings,  but  nothing  that  he  will  learn  at  the  Agricult- 
ural College  will  ever  come  amiss  to  him,  I  assure  you, 
whatever  may  be  his  choice. 

Mr.  T.  S.  Gold  (secretary  of  the  Connecticut  Board  of 
Agriculture) .  Mr.  Chairman,  being  much  interested  in  this 
subject,  I  have  come  to  the  conclusion  to  deny  the  truth  of 
the  inference  that  is  drawn  from  the  fact  that  all  our  boys 
who  go  to  agricultural  colleges  do  not  go  back  upon  the 
farm.  The  interests  of  agriculture  are  broader  than  the 
farms  themselves.  The  whole  community  rejoices  in  the 
success  of  agriculture.  Our  daily  supplies  of  food,  our 
means  of  life,  come  from  the  success  of  agriculture  in  every 
employment  and  calling  in  life,  and  although  these  institu- 
tions are  designed  especially  to  help  agriculture,  it  is  a  low 
appreciation  of  their  value  when  you  confine  the  result  of 
their  work  to  helping  the  agricultural  classes.  Let  us  un- 
derstand how  we  rise  or  fall  together  as  a  body  and  as  a 
State.  The  knowledge  of  the  principles  of  agriculture  on 
the  part  of  our  lawyers,  clergymen,  physicians,  manufact- 
urers, merchants  and  commercial  men  everywhere,  and  our 
gentlemen  of  leisure,  if  you  please,  is  just  as  valuable  to  the 
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State,  differing  perhaps  according  to  the  degree  of  power 
and  influence  and  position  of  the  men  in  the  various  pro- 
fessions and  callings.  This  knowledge  comes  to  the  benefit 
of  all  the  citizens  of  the  State,  sometimes  differing  in  degree, 
sometimes  larger  and  wider,  and  sometimes  not  so  great, 
whether  they  are  engaged  in  these  professions  or  callings  or 
laboring  on  the  farm.  Let  us  throw  aside  that  small  prejudice 
that  has  been  so  often  encouraged  by  the  question,  How  many 
of  your  students  go  back  to  cultivating  the  farms  ? 

Ex-Governor  Hoard.  Mr.  Chairman,  I  am  very  much 
interested  also.  For  the  first  time  in  the  history  of  Wis- 
consin —  we  have  agitated  and  agitated  and  agitated  until 
we  have  produced  a  state  of  public  sentiment.  As  I  say,  for 
the  first  time  in  its  history  the  college  of  agriculture  in  our 
State  University  contains  more  students  to-day  than  the  col- 
lege  of  law.  and  we  think  that  the  water  now  is  beginning 
to  run  in  the  right  direction.  We  have  been  very  lax.  The 
agricultural  population  of  this  country  suffers  to-day  in  com- 
parison with  other  classes  in  more  ways  than  one.  They 
suffer  for  recognition  as  among  the  forces  of  society,  and 
there  is  nothing  to-day  that  will  bring  about  that  recognition 
so  emphatically  as  the  promotion  of  a  broader  degree  of  in- 
telligence among  those  classes.  Stand  among  the  lawyers 
and  the  doctors,  the  politicians  and  men  of  force  and  influence 
in  society  to-day  in  Massachusetts,  and  do  you  not  believe 
that  the  agricultural  property  of  this  State  would  find  itself 
in  a  more  just  relation  to  all  the  other  property  of  the  State 
if  it  was  represented  in  your  councils  with  a  larger  degree 
of  force  and  intellectual  ability  ?  Do  you  not  think  that  the 
taxes  that  agriculture  has  to  pay  io  proportion  to  what 
personal  property  has  to  pay  in  Massachusetts  would  be 
adjusted  more  fairly  if  agriculture  was  intellectually  the 
peer  of  every  other  profession  in  the  State  of  Massachusetts? 
Why,  gentlemen,  agriculture  is  suffering  everywhere  for  a 
lack  of  the  broader  cultivation  of  the  intellect.  The  hands 
of  our  farmers  are  hard  enough,  God  knows,  but  the  heads 
have  not  been  hardened  yet  as  much  as  they  ought  to  have 
been,  and  there  is  no  way  of  hardening  the  head  except  by 
using  it  as  you  do  the  hand,  that  is,  by  work,  and  thus  you 
ftre  doing  the  highest  service  to  the  whole  Stat^,    In  Wis- 
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consin  to-day  there  is  more  property  that  escapes  taxation 
than  pays  it.  A  very  nice  state  of  affairs,  is  it  not?  Every 
dollar  the  farmer  owns  stands  out  there  and  gets  a  square 
shot  from  the  assessor,  and  he  hits  the  bull's  eye,  too. 
There  are  men  in  my  own  town  who  are  worth  $100,000 
who  are  paying  taxes  on  $500,  $1,500  and  $2,500.  That  is 
their  total  assessment.  It  is  so  all  over  this  whole  country, 
and  how  is  this  condition  to  be  remedied  except  by  the  pro- 
motion of  a  broader  degree  of  intelligence  ? 

Now,  I  have  one  suggestion  to  make,  and  I  hope  to  see 
somebody  set  the  matter  going.  I  want  to  do  something  on 
this  question  of  unequal  taxation,  and  if  it  is  in  order  I  will 
make  this  suggestion.  Publicity  is  the  great  corrective  of 
evil  in  the  United  States,  for  the  moment  you  make  a  thing 
clearly  public,  that  very  moment  you  reduce  the  percentage 
of  evil.  The  very  moment  you  throw  any  infected  district 
open  to  the  sunlight  and  the  air,  that  very  moment  you  re- 
duce the  percentage  of  infection,  and  when  you  have  any 
evil  existing,  if  you  can  only  get  it  before  the  public,  that 
very  moment  public  opinion  corrects  that  which  law  cannot. 
I  would  suggest  that  you  as  an  agricultural  organization,  in 
the  interest  of  fair  taxation  throughout  the  State,  should 
begin  to  agitate  this  proposition,  that  immediately  after 
the  assessment  of  taxes  has  been  made  by  the  assessors  it  be 
published ;  that  the  personal  property  assessment  of  every 
town  be  printed  and  set  before  the  gaze  of  everybody  to 
determine  the  fairness  and   accuracy  of  it. 

The  Chairman.  A  man  may  appeal  to  the  assessors  to 
equalize  or  reduce  his  taxes,  and  if  he  is  dissatisfied  with  their 
decision,  he  may  appeal  to  the  county  commissioners. 

Ex-Governor  Hoard.  How  many  of  the  farmers  in  this 
town  of  Great  Barrington  ever  inspect  the  assessment  list 
after  it  is  made  ? 

The  Chairman.     Well,  not  one,  I  think. 

Ex-Governor  Hoard.  If  it  was  published  they  would  be 
led  to  inspect  it. 

Secretary  Sessions.  Mr.  Chairman,  another  thought  has 
occurred  to  me  while  the  last  two  gentlemen  have  been 
speaking.  They  have  expressed  the  idea  which  I  had  in  my 
mind  a  great  deal  better  than  I  could  say  it,  and  I  am  very 
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glad  indeed  that  they  have  so  presented  it ;  but  here  is  one 
other  phase  of  this  question  in  Massachusetts.  You  all  know 
the  agricultural  class  is  in  a  vast  minority.  Out  of  two  and 
a  quarter  million  people,  probably  not  over  one  hundred 
thousand  are  connected  with  agriculture  directly.  We, 
being  in  this  minority,  are  unable  to  compel  the  redress  of 
our  grievances.  It  is  quite  different  from  what  it  is  in  the 
agricultural  States,  so  called.  We  need  the  help  of  others. 
The  Agricultural  College  has  been  criticised  because  of  the 
few  graduates  who  return  to  the  farm,  but  I  have  yet  to 
meet  a  single  graduate  of  that  college  who  is  not  an 
educated  and  powerful  ally  of  the  agricultural  class  in 
Massachusetts,  not  only  in  this  matter  of  taxation,  but  in  all 
matters  pertaining  to  the  interests  of  agriculture.  If  you 
find  a  merchant  in  the  city  of  Boston,  as  there  are  some,  who 
is  a  graduate  of  the  Agricultural  College,  you  find  there  a 
powerful  friend  of  agriculture,  an  advocate  of  justice  to  the 
agricultural  classes  and  to  their  interests.  If  you  find  a 
preacher  who  has  been  educated  at  that  college,  you  find 
there  an  intelligent  advocate  and  defender  of  the  agricultural 
interests  of  the  State.  So  of  the  doctors,  so  of  the  lawyers. 
Therefore  I  say  we  are  blessed  by  the  influence  of  every 
graduate  of  that  college,  and  shall  be  as  long  as  time  shall 
last. 

Mr.  Ethan  Brooks  (of  West  Springfield).  There  is  one 
subject  in  connection  with  education  at  the  Agricultural  Col- 
lege which  has  not  been  touched  upon,  and  that  is  military 
discipline,  and  I  should  like  to  hear  something  about  that. 

Professor  Mills.  That  was  referred  to  by  Professor 
Brooks  in  the  article  which  he  read  last  year. 

Mr.  Ethan  Brooks.  The  point  is  that  it  is  worth  a  great 
deal  to  the  individual  student,  and  may  be  at  any  time  of 
great  advantage  to  the  country,  to  have  young  men  fitted  so 
that  in  an  emergency  they  can  take  positions  as  commissioned 
ofiScers  in  the  United  States  Army.  It  is  a  sort  of  junior 
West  Point  in  the  matter  of  military  training. 

Professor  Brooks.  I  do  not  think,  if  my  memory  serves 
me,  that  I  treated  of  that  at  any  length  in  the  printed  report 
of  the  work  of  the  Agricultural  College,  although  I  referred 
to  it ;  but  I  do  not  think  I  need  to  look  at  the  report  to 
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speak  upon  it,  because  I  have  been  through  it  myself  and  I 
know  what  it  is.  I  know  what  effect  it  has  upon  the  stu- 
dents themselves.  You  all  know  probably  that  it  is  compul- 
sory, that  we  must  have  it  whether  we  will  or  not.  But  even 
if  it  were  not  compulsory,  those  who  know  the  benefit  of  it 
would  have  it.  Of  that  I  am  thoroughly  assured,  for  my  in- 
tercourse with  the  students  of  that  college  as  a  student,  and 
later  as  a  teacher,  thoroughly  convinces  me  that  it  benefits  them 
in  many  ways.  The  physical  training  is  of  great  importance. 
I  wish  that  some  of  you  could  be  present  with  me  in  the  col- 
lege chapel  on  two  occasions  of  the  year.  The  first  occasion 
would  be  about  the  first  of  September.  I  would  ask  you  to 
go  to  morning  prayer  with  me  when  the  college  year  opens, 
and  I  would  direct  your  attention  particularly  to  the  fresh- 
man class  as  they  come  in.  The  second  occasion  when  I 
would  ask  you  to  go  with  me  to  the  college  chapel  would  be 
on  the  day  of  our  commencement  exercises,  when  a  class 
graduates,  and  I  would  direct  your  attention  to  the  senior 
class  as  they  come  in.  If  you  were  not  thoroughly  con- 
vinced that  the  military  training  of  the  college  was  an 
advantage  to  the  young  men,  then  I  should  be  greatly  mis- 
taken. 

The  points  suggested  by  Mr.  Brooks  are  certainly  also  of 
great  importance.  Should  it  ever  happen,  which  God  for- 
bid, that  war  were  suddenly  forced  upon  us,  certainly  the 
gmduatcs  of  the  agricultural  colleges — for  they  all  go  through 
the  same  training — would  constitute  a  most  important 
nucleus  of  an  army.  They  would  furnish  ofiicers  who  would 
be  able  to  enlist  and  drill  and  organize  men,  and  would  give 
this  country  an  enormous  advantage  at  the  start.  The  great 
disadvantage  in  our  last  war  was  that  we  had  not  men  who 
were  fitted  to  drill  and  train  and  organize  their  men,  so  that 
from  these  two  points  of  view  the  effect  upon  the  men  physi- 
cally and  the  importance  from  the  military  standpoint,  I 
should  say  that  the  military  training  of  the  college  is  wholly 
justified.     I  would  not  see  it  given  up  for  anything. 

And  as  I  speak  these  words  another  fact  occurs  to 
me.  The  mental  training,  too,  is  of  great  importance,  for 
the  young  men  as  they  advance  in  the  course  are  made  ofli- 
oers.     They  take  command  of  the  lower  classes.    If  you 
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should  visit  our  campus  during  the  drill  hour  you  would  see 
the  men  divided  up  into  squads  and  companies,  not  imder 
command  of  a  paid  teacher,  but  under  command  of  their 
fellow-students  of  the  upper  classes,  and  this  training  gives 
men  confidence  in  themselves,  the  ability  to  command  and 
manage  others,  which  is  of  almost  priceless  value. 

Secretary  Sessions.  It  strikes  me  that  Governor  Hoard 
remembers,  just  as  I  retnember  in  my  own  experience,  some- 
thing like  this.  After  being  in  the  service  some  time  and 
being  at  grand  review,  I  was  under  the  conmiand  of  an  offi- 
cer, a  brave  man,  an  educated  man  in  every  respect  except 
that  of  military  science^  and  wanting  to  wheel  his  com^mny, 
he  could  not  remember  the  term  to  use,  so  he  said,  **  Haw 
around  here,  boys.     You  know  what  I  mean." 

Ex-Governor  Hoard.  Not  only  that,  Mr.  Secretary,  but 
the  lack  of  that  knowledge  which  the  professor  has  men- 
tioned resulted  in  terrible  consequences  to  the  lives  of  the 
men,  not  only  in  the  army  of  the  North  but  also  in  that  of 
the  South.  It  cost  an  enormous  outlay  and  waste  of  life  to 
get  right,  to  get  into  a  condition  of  eflTectiveness  and  dis- 
cipline in  the  mobilization  of  the  forces  on  either  side.  And 
what  was  lacking?  Simply  military  intelligence.  I  remem- 
ber that  it  cost  my  regiment,  the  Fourth  Wisconsin,  one  of 
the  earliest  sent  out,  months  of  time  and  a  large  amount  of 
consequent  sickness  and  death  before  our  officers  had  intelli- 
gence enough  to  know  how  to  care  for  the  lives  of  their 
men. 

Professor  Brooks.  One  other  thought  occurs  to  me  that 
I  want  to  present  right  here.  We  shall  not  have  to  wait 
until  we  have  another  war  to  appreciate  the  value  of  these 
graduates  of  agricultural  colleges.  They  are  making  them- 
selves felt  to-day  wherever  they  are,  in  numerous  instances 
as  officers  of  the  militia,  so  that  the  influence  of  the  college 
is  radiating  out  in  all  directions  even  to-day,  and  the  eflect 
of  this  military  training  is  more  marked  than  was  previously 
anticipated. 

Professor  Mills.  I  was  talking  with  a  father  last  evening 
whose  son  was  at  the  Agricultural  College,  but  was  obliged 
to  leave  after  one  year,  and  the  father  said  to  me,  refemng 
to  this  very  thing,  **  The  advantage  which  my  boy  received 
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from  his  military  training  while  he  was  at  the  college  I  would 
not  have  had  him  lose  for  anything."  He  was  unfortunate  in 
that  he  was  not  able  to  stand  erect.  His  legs  were  bowed. 
The  father  said,  *'  In  some  way  the  military  drill  at  the  Agri- 
cultural College  took  that  thing  all  out  of  him,  so  that  when 
he  came  home  at  the  end  of  the  year  he  was  able  to  stand 
erect." 

The  Chairman.  I  would  like  to  ask  Professor  Brooks  if 
there  are  not  large  numbers  who  leave  college  well  fitted  for 
land  surveying. 

Professor  Bbooks.  In  answer  to  the  question  I  may  say 
that  there  are  a  very  considerable  number  that  engage  in  the 
pursuits  mentioned,  and  naturally  they  are  inclined  towards 
those  branches  of  business  which  have  a  relation  to  rural 
aflfairs,  drainage,  sewerage,  the  utilization  of  sewage  through 
irrigation,  road  building  and  road  improvement  and  vari- 
ous kindred  subjects.  These  are  subjects  which  very 
naturally  engage  the  attention  of  men  who  have  an  ap- 
preciation of  agriculture  in  its  manifold  relations,  and 
among  the  graduates  of  our  very  first  class  we  number  one 
who  is  to-day  one  of  the  most  prominent,  if  not  the  most 
prominent,  of  any  engineer  in  the  city  of  Boston  who  is  con- 
nected with  work  of  that  kind.  He  has  planned  and  exe- 
cuted numerous  important  works  for  various  public  institu- 
tions and  for  towns  and  cities,  works  providing  for  the  agri- 
cultural utilization  of  sewage  and  drainage.  The  engineer- 
ing profession  ought  to  receive  much  greater  attention  than 
it  does,  so  that  those  of  our  number  who  become  engineers 
may  truly  serve  the  cause  of  agriculture  in  manifold  ways. 

I  want  to  say  just  a  word  more,  what  has  been  hinted  at 
in  what  Governor  Hoard  and  some  others  have  said  better 
perhaps  than  I  can  say  it ;  but  I  want  to  be  a  little  more 
explicit,  because  I  would  like  to  direct  attention  to  the  im- 
portance of  this  subject,  and  that  is,  the  possible  and  prob- 
able influence,  as  our  graduates  increase  in  number,  upon  the 
public  schools  of  the  State.  I  thoroughly  believe  that  thus 
far  the  tendency  of  the  training  given  in  the  public  schools 
which  the  farmers  have  supported  has  been  to  educate  away 
from  the  farm,  to  give  a  smattering  of  this  or  that,  but  that 
they  are  entirely  apart  from  this  relation  to  the  practical 
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affairs  of  farm  life,  giving  a  distaste  for  farm  life ;  and  I  be* 
iieve  that  while,  of  course,  there  are  other  agencies  at  work, 
this  is  one  important  reason  for  the  great  and  ever-increasing 
rush  towards  cities  and  large  towns  and  desertion  of  the  farms. 
Our  graduates,  whatever  profession  they  take  up,  whether 
they  are,  as  Secretary  Sessions  so  eloquently  said,  doctors 
or  lawyers  or  ministers  or  business  men  or  manufacturers,  I 
believe  one  and  all  have  a  thorough  sympathy  with  farmers, 
and  I  look  to  them  to  exercise  an  important  influence  in 
changing  the  system  of  education  in  our  public  schools  with 
a  view  to  lessening  this  tendency  to  leave  the  farms.  When 
once  farming  is  thoroughly  understood  in  reference  to  its 
great  value,  every  intelligent  mind  can  but  respect  it  and 
admire  it. 

It  has  been  my  fortune  and  privilege  for  the  last  two 
years  to  have  for  a  considerable  part  of  the  time  as  a  private 
student  a  gentleman  some  fifty  years  of  age,  a  gentleman  of 
independent  means,  but  who  owns  property  that  he  would 
like  to  know  better  how  to  manage,  and  I  mention  him  for 
this  special  reason.  He  has  again  and  again,  as  I  took  up 
one  topic  after  the  other  and  talked  it  over  with  him,  said, 
**  Why,  I  never  dreamed  of  this.  I  hadn't  the  slightest  con- 
ception of  it."  That  is  the  common  expression  of  every- 
body who  has  never  looked  into  these  things.  Some  people 
have  no  respect  for  farming  and  farmers,  or  but  very  little, 
simply  because  they  do  not  know  what  farming  is.  Now, 
our  graduates  in  all  walks  of  life,  knowing  what  it  is, 
whether  they  are  farmers  or  not,  will,  I  am  sure,  exercise  a 
most  important  influence  in  changing  the  system  of  training 
in  our  conmion  schools. 

Adjourned  until  1.30  p.m. 

Afternoon  Session. 

The  chairman  called  the  meeting  to  order  at  about  2  o'clock 
and  said :  We  have  for  the  subject  of  the  lecture  this  after- 
noon one  that  we  are  all  directly  interested  in,  whether  we 
are  farmers  or  not,  and  the  lecturer  will  be  Mr.  E.  W.  Wood 
of  West  Newton,  who  will  speak  to  us  on  fruit  growing,  and 
whom  I  have  the  pleasure  now  of  introducing. 
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Mr.  Wood.  Mr.  Chairman,  ladies  and  gentlemen :  The 
subject  selected  for  this  afternoon's  discussion  is  the  broad 
one  of  fruit  growing ;  so  broad  that  to  cover  it  even  imper- 
fectly would  be  impossible  in  the  short  time  which  can  be 
given  to  it  at  this  meeting.  We  shall  have  to  adopt  the 
method  of  the  man  spoken  of  yesterday,  who  ploughed  the 
field  with  his  wife's  steers  and  let  them  run  wild  because  the 
whole  field  needed  ploughing.  The  subject  may  be  very 
properly  divided  into  two  distinct  and  different  parts,  fruit 
growing  for  market,  or  orcharding  and  field  growing,  which 
is  one  branch,  and  garden  culture,  another.  But  1  felt  that 
for  this  meeting,  a  farmers*  meeting,  it  might  be  more  appro- 
priate in  the  short  time  I  am  to  occupy  to  make  some  sug- 
gestions in  the  line  of  orchard  and  field  growing  mainly,  and 
to  that  branch  of  the  subject  I  will  invite  your  attention  for 
a  short  time. 
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FRUIT  GROWING. 


BY    E.  W.  WOOD  OP   WEST  NEWTON. 


Fruit  has  never  received  from  the  farmers  in  the  New 
England  States  care  and  attention  in  proportion  to  its  value, 
compared  with  other  crops,  either  for  domestic  use  or  as  a 
market  product. 

In  the  earlier  years,  when  the  first  object  with  the  farmer 
was  to  produce  as  far  as  possible  everything  required  for 
domestic  use,  the  fruits  were  mostly  what  are  termed  wild  or 
natural  fruits,  and  among  a  scattered  population  were  suflS- 
cicntly  abundant  without  care  or  cultivation  to  supply  the 
limited  demand.  There  were  no  means  of  turning  to  profit- 
able account  any  surplus  except  in  the  case  of  apples,  which 
were  used  much  more  than  at  the  present  time  for  making 
cider  and  vinegar.  The  introduction  of  new  and  improved 
varieties  and  the  concentration  of  population  in  manufactur- 
ing villages  and  cities  created  a  demand  for  fruit,  and  both 
the  improvement  in  quality  and  the  demand  have  continued 
to  increase  to  the  present  time.  The  improvement  in  culti- 
vation has  not  kept  pace  with  the  improvement  in  quality  or 
the  increased  demand.  With  most  fanners  the  tree  fruits 
are  an  incidental  crop,  grown  upon  land  from  which  some 
other  principal  crop  is  annually  taken. 

The  members  of  the  Board  early  recognized  the  impor- 
tance of  fruit  cultivation  on  the  farm.  In  1861  they  ap- 
pointed a  committee  **to  i)repare  a  catalogue  of  fruits 
adapted  to  the  Commonwealth  of  Massachusetts."  In  their 
report  the  following  year  they  say :  — 

Fruit  culture  has  become  an  important  appendage  to  the  farm, 
and  although  the  temperature  and  soils  of  New  England  have  not 
been  considered  so  propitious  as  some  other  portions  of  our  country, 
yet  it  is  believed  by  your  committee  that  with  judicious  cultivation 
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there  are  few  if  any  of  our  States  where  success  is  more  certain 
or  the  results  more  profitable  than  in  Massachusetts.  The  con- 
sumption of  fruit  has  become  so  common  as  to  constitute  it  one  of 
the  most  important  articles  of  daily  food.  The  loss  of  a  crop 
is  now  deemed  as  a  great  calamity ;  its '  abundance  as  one  of  the 
choicest  blessings,  adding  largely  to  the  social  health  and  comfort 
and  to  the  commerce  and  wealth  of  the  country.  It  is  wise,  there- 
fore, for  this  Board  *to  take  under  its  special  cognizance  this  de- 
partment of  husbandry  and  to  offer  every  encouragement  for  the 
further  development  of  this  interesting  branch  of  industry. 

The  tree  fruits  which  may  be  profitably  grown  in  Massa^ 
chusetts  are  the  apple,  pear,  peach,  plum,  cherry  and  quince, 
mentioned  in  the  order  of  their  importance  or  relative  value. 
The  apple  is  the  most  valuable  fruit  grown.  It  enters  more 
largely  into  consumption  as  an  article  of  food  than  any  of 
the  fruits.  It  is  admirably  adapted  to  our  soil  and  location. 
We  are  situated  near  the  centre  of  the  best  apple  belt  known. 
The  northern  portion  of  the  Middle  States,  New  England  and 
portions  of  the  Provinces  produce  the  best  apples  known  to 
commerce.  This  fruit  improves  in  quality  as  we  pass  from 
warmer  to  colder  climate  up  to  the  limit  where  it  can  be  suc- 
cessfully grown.  The  apple  quickly  responds  to  care  and 
cultivation,  but  a  large  portion  of  the  fruit  in  our  markets 
shows  the  effects  of  neglect  in  cultivation  and  care  in  pick- 
ing, assorting  and  preparing  for  market.  The  apple  is  con- 
stantly becoming  more  exclusively  a  farm  product,  as  the 
space  required  for  growing  the  trees  prevents  their  being 
set  on  estates  of  limited  area.  Many  of  the  best  orchards 
in  the  State  have  been  wholly  or  partially  destroyed  in  the 
smaller  cities  and  larger  villages  to  make  room  for  building 
improvements. 

The  land  best  calculated  for  an  apple  orchard  is  not  the 
most  desirable  for  ordinary  farm  purposes.  The  ideal  loca- 
tion for  an  apple  orchard  is  a  hill  sloping  in  any  direction 
rather  than  the  level  plain,  the  advantages  being  that  the 
trees  are  more  open  to  the  light  and  air,  giving  better  color 
and  flavor  to  the  fruit  and  better  natural  drainage. 

Formerly  an  abundant  crop  was  not  desirable,  as  the 
supply  so  fiir  exceeded  the  demand  as  to  leave  little 
profit  for  the  portion  that  was  sold;  but  within  the  last 
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twenty  years  there  has  been  a  constantly  increasing  demand 
for  export  to  foreign  countries,  which  has  taken  the  surplus 
fruit,  often  at  better  prices  than  were  realized  in  the  home 
market.  The  amount  of  fruit  exported  varies  widely  in 
different  years,  not  because  there  is  not  a  foreign  demand, 
but  in  unfruitful  years  the  crop  is  insufficient  to  supply  the 
home  trade.  From  1870  to  1875,  the  first  five  years  when 
this  trade  became  generally  known,  there  were  shipped  from 
this  country  to  foreign  ports  451,379  barrels  of  apples,  re- 
turning in  value  $1,510,984 ;  during  the  last  five  years,  from 
1888  to  1893,  there  were  shipped  2,959,432  barrels,  return- 
ing in  value  $8,744,465,  and  this  trade  is  still  in  its  infancy 
and  susceptible  of  almost  indefinite  extension. 

In  connection  with  the  export  trade  in  green  fruit  there 
has  been  a  constantly  increasing  demand  for  apples  for  evap- 
oration. It  is  reported  in  Bradstreet's  report  that  within 
the  area  of  a  circle  forty  miles  in  diameter  around  the  city 
of  Rochester,  in  New  York  State,  there  have  been  in  a  single 
year  more  than  six  million  bushels  of  apples  evaporated. 
The  importance  of  this  industry  has  hardly  yet  been  recog- 
nized in  Massachusetts.  There  were  exported,  during  the 
five  years  from  1870  to  1875,  13,348,746  pounds  of  evapo- 
rated fruit,  returning  a  value  of  $716,894;  for  the  five 
years  from  1888  to  1893  the  amount  was  87,782,433  pounds, 
returning  $4,750,141. 

Of  the  evaporated  fruit  shipped  during  the  last  five  years, 
62,300,000  pounds  were  shipped  from  New  York  and  only 
607,000  pounds  from  Boston.  Among  the  advantages  of 
exporting  evaporated  fruit  is  the  reduced  cost  for  freight, 
being  about  one-sixth  the  cost  of  the  same  value  of  green 
fruit,  and  the  ability  to  hold  it  when  it  arrives  at  its  destined 
port  to  take  advantage  of  the  market.  This  disposition  of 
the  fruit  enables  the  grower  to  utilize  what  otherwise  would 
prove  a  waste  product,  as  the  windfalls  and  bruised  fruit, 
with  comparatively  little  labor,  may  be  made  to  yield  from 
sixty  to  seventy-five  cents  per  bushel,  which,  if  carried  to 
the  cider  mill,  would  average  little  if  any  more  than  ten 
cents  per  bushel. 

In  setting  an  orchard  to  grow  apples  for  the  wholesale 
market  the  selection  of  varieties  is  a  matter  of  the  first  im- 
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portance.  A  few  well-known  varieties  will  prove  more 
profitable  than  a  miscellaneous  assortment,  having  only  a 
local  name  and  reputation.  A  few  years  since  an  effort  w^as 
made  to  ascertain  the  proportion  of  the  different  varieties  of 
apples  expoiled,  and  from  the  best  information  obtainable 
it  was  found  that  between  eight  and  nine  tenths  of  all  the 
apples  shipped  to  foreign  ports  were  Baldwins. 

If  there  is  a  home  trade  to  be  supplied,  it  may  be  desir- 
able to  set  trees  enough  to  supply  the  demand  for  any  de- 
sirable local  varieties,  but  beyond  that  the  Gravenstein, 
Hubbardston,  Ehode  Island  Greening,  Baldwin  and  Eoxbury 
Eusset  would  furnish  all  the  varieties  necessary  for  an  or- 
chard, however  extensive,  and  of  these  the  Baldwin  should 
be  by  far  the  leading  variety.  It  is  a  native  of  the  State ; 
makes  a  strong,  vigorous  growth ;  adapts  itself  readily  to 
different  locations  and  soils ;  is  a  profuse  bearer ;  the  fruit 
sells  readily  in  the  market,  commands  a  good  price  and 
keeps  in  good  condition  longer  than  any  of  the  others  ex- 
ce[)t  the  Roxbury  Eusset. 

The  apple  under  ordinary  conditions  is  a  biennial  fruit. 
The  bearing  year  for  most  orchards  in  this  State  is  the  even 
calendar  year,  though  to  a  less  extent  than  formerly,  as  a 
change  has  been  effected  in  some  cases  by  late  frosts  in 
spring  and  in  others  by  the  canker  worms.  The  bearing 
year  may  be  changed  if  the  blossoms  are  removed  from  the 
young  trees  for  three  or  four  years  when  they  would  nat- 
urally produce  their  fruit. 

The  principal  enemies  of  the  apple  are  the  codling  moth, 
canker  worm,  tent  caterpillar  and  apple  maggot.  Fruit- 
growers are  largely  indebted  to  the  experiment  stations  for 
the  discovery  of  means  for  destroying  the  insect  pests  and 
the  fungoid  growths  injurious  to  fruit  trees.  Experience  has 
shown  that  by  the  application  of  arsenical  poisons  for  the  for- 
mer and  copper  solutions  for  the  latter,  in  accordance  with 
directions  as  to  time  and  methods  of  application  given  in 
bulletins  issued  from  the  various  stations,  there  has  been  a 
marked  im[)rovement  in  the  quality  and  appearance  of  the 
different  fruits. 

In  the  cultivation  of  the  pear  Massachusetts  has  always 
held  a  leading  position.     In  no  part  of  the  country  is  this 
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finiit  more  successfully  grown.  At  the  biennial  meetings  of 
the  American  Pomological  Society,  having  a  representation 
from  every  State  in  the  Union  and  the  British  Provinces  and 
held  in  all  ])arts  of  the  country,  Massachusetts  has  always 
taken  an  exceptionally  creditable  position  wherever  it  has 
made  an  exhibit  of  its  pear  fruit.  The  pear  under  favorable 
conditions  will  prove  more  profitable  for  the  first  fifteen  or 
twenty  j'ears  tlian  the  apple,  as  the  trees  come  earlier  into 
bearing  and  are  more  reliable  for  an  annual  crop.  The  sur- 
plus of  this  fruit  is  sold  in  Philadelphia,  New  York,  Maine 
and  Canada,  and  with  the  improved  methods  of  transporta- 
tion there  is  no  reason  why  the  late  varieties  of  this  fruit 
should  not  become  an  article  of  export  as  well  as  our 
apples,  if  grown  in  sufficient  quantities  to  meet  such  de- 
mand. 

There  are  two  kinds  of  pear  trees  sold  from  the  nurseries 
in  about  equal  proportions,  and  if  i)lanted  in  a  deep,  strong, 
moist,  but  well-drained  soil  and  given  good  cultivation  both 
will  prove  satisfactory ;  but  if  planted  in  a  light  soil,  with 
gravel  subsoil,  the  standards,  or  the  pear  budded  on  the 
pear  stock,  with  its  longer  roots  foraging  over  wider  space, 
with  good  care,  will  produce  fairly  good  results ;  but  the 
dwarfs  or  the  pear  budded  on  the  quince  stock  will  invariably 
fail,  and  the  discouraged  grower  declares  pear  growing  un- 
profitable and  the  nurseryman  from  whom  he  bought  his 
trees  a  fraud.  That  it  requires  unusual  care  on  the  part  of 
nurserymen  to  secure  accuracy  in  what  they  sell  and  their 
advice  to  patrons  is  true ;  but  that  failure  more  frequently 
rests  with  the  grower  rather  than  the  seller  of  trees  is 
equally  true.  The  dwarf  tree  is  indispensable  in  growing 
this  fruit.  It  is  especially  necessary  in  gardens  with  limited 
space.  Some  of  the  desirable  varieties  can  be  successfully 
grown  only  on  the  quince  stock,  and  its  early  bearing  makes 
it  desirable  in  starting  new  orchards,  as  it  will  produce  fruit 
in  three  or  four  years  from  time  of  planting.  Some  of  the 
stronger  growing  varieties,  if  planted  as  they  should  be, 
with  the  quince  portion  of  the  stock  below  the  surface  of  the 
soil,  will  throw  out  roots  from  the  pear  stock,  becoming 
standard  trees ;  but  they  usually  throw  one  or  two  long  roots, 
making  an  unevenly  balanced  tree.     When  it  is  desirable  to 
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get  the  early  bearing  of  the  dwarf  and  afterward  to  change 
the  tree  to  a  standard  it  may  be  easily  done  by  a  process 
called  lipping,  which  consists  in  removing  the  soil  around 
the  trunk  to  the  depth  of  two  or  three  inches,  when  it  will 
be  found  that  the  pear  stock  has  overgrown  the  quince  por- 
tion, forming  a  callous.  By  puncturing  this  with  a  narrow 
gouge  or  pocket  knife,  raising  narrow  lips  of  the  bark,  and 
pressing  the  soil  between  the  lips  of  bark  and  the  wood  in 
six  or  eight  places  equidistant  around  the  trunk,  returning 
the  soil  around  the  tree  and  covering  with  a  light  mulch, 
roots  will  strike  out  from  the  incisions  made  and  an  even- 
balanced  standard  tree  will  be  secured,  with  roots  more 
evenly  distributed  than  on  a  nursery-grown  tree. 

The  grower  for  market,  as  in  the  apple,  will  find  more 
profit  and  less  difficulty  in  disposing  of  his  crop  by  confining 
himself  to  a  limited  number  of  varieties.  The  Bartlett, 
Sheldon,  Seckel,  Bosc,  Angouleme,  Dana's  Hovey,  Clairgeau 
and  Anjou,  the  first  and  last  grown  in  larger  proportion  than 
the  others,  would  furnish  as  desirable  a  list  as  could  be  se- 
lected for  our  markets  at  the  present  time.  For  the  amateur 
a  longer  list  would  be  desirable,  covering  the  entire  sea- 
son when  the  fruit  can  be  had  in  good  condition  for  the 
table.  The  following  list,  with  ordinary  care,  would  furnish 
the  table  with  the  most  desirable  varieties  from  the  middle  of 
July  to  the  following  March,  named  in  the  order  of  their 
ripening.  Summer  Doyenne,  GifFard,  Clapp's  Favorite, 
Bartlett,  Seckel,  Sheldon,  Bosc,  Comice,  Angouleme,  Dana's 
Hovey,  Anjou  and  Vicar.  The  improved  cold-storage  houses 
have  proved  a  great  benefit  to  the  pear-growers,  as  the 
October  pears  may  be  kept  in  good  condition  for  the  Thanks- 
giving, Christmas  and  New  Year's  trade,  and  at  any  time 
when  there  is  an  oversupply  of  the  earlier  varieties  a  portion 
is  placed  in  cold  storage,  thus  relieving  the  market  and  sus- 
taining prices.  There  have  been  put  in  cold  storage  in 
Boston  twenty-two  thousand  bushels  the  present  season. 

The  pear  is  perfectly  hardy  in  our  climate  and  longer  lived 
than  anv  other  of  the  tree  fruits.  There  are  several  trees  in 
the  suburbs  and  around  Boston  more  than  two  hundred  years 
old,  still  bearing  fruit,  and  the  famous  Endicott  tree,  in 
Danvers,  planted  by  Governor  Endicott  in  1630,  still  con- 
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tinues  to  produce  its  annual  crop  of  fruit.  The  pear  has  few 
insect  enemies  and  seldom  suffers  severely  in  either  fruit  or 
tree.  A  disease  called  pear  blight  has  made  its  appearance 
occasionally  and  in  some  sections  of  the  State,  causing  seri- 
ous damage  to  the  trees,  though  it  has  been  slight  in  New 
England  compared  with  its  effects  farther  south  and  west, 
where  large  orchards  have  been  totally  destroyed  in  a  single 
season.  It  makes  its  appearance  usually  during  June  and 
July,  and  is  seen  by  the  leaves  turning  black.  Sometimes  it 
is  confined  to  a  single  limb  or  branch,  at  others  several  limbs 
are  affected  at  once,  showing  the  whole  tree  is  diseased.  In 
the  former  case  generally  the  tree  may  be  saved  by  cutting 
off  the  diseased  portion  down  to  sound  wood,  but  in  the 
latter  the  tree  should  be  removed  at  once  from  the  orchard. 

The  i^ach  of  late  years  has  become  one  of  the  most  unre- 
liable of  our  tree  fruits.  Some  of  the  older  members  of  this 
Board  will  remember  when  the  peach  was  grown  in  almost 
every  garden  and  when  this  most  delicious  of  all  the  New 
England  fruits  was  so  abundant  that  large  quantities  went  to 
waste.  Various  reasons  have  been  assigned  for  the  &ilure 
of  the  peach,  none  of  which  have  proved  entirely  satisfac- 
tory or  suggested  a  remedy  which  has  restored  the  tree  to  its 
former  vigor  or  fruitfulness.  The  suggestions  of  worn-out 
soil,  change  of  climate  or  extreme  cold  do  not  solve  the 
question,  as  the  trees  have  been  grown  on  virgin  soil  with  no 
better  success.  The  weather  records  show  but  slight  varia- 
tion in  climate,  and  while  some  have  gone  so  far  as  to  declare 
they  could  tell  the  exact  degree  of  cold  that  would  destroy 
the  blossom  buds  of  the  peach,  facts  show  that  in  1884  the 
buds  were  almost  entirely  killed  throughout  this  State  the 
week  before  Christmas,  although  the  mercury  had  not 
dropped  to  zero,  and  reports  from  Michigan  show  that  peach 
trees  exposed  to  a  winter  temperature  of  twenty-eight  degrees 
below  zero  came  out  in  good  condition  in  the  spring  and 
bore  an  abundant  crop  of  fruit. 

Formerly  peaches  were  grown  almost  entirely  on  seedling 
stocks,  planting  the  pits  from  the  best  specimens.  Later  the 
nurserymen  secured  some  superior  varieties  among  these 
seedlings  and  budding  them  on  seedling  stocks,  introduced 
them  to  the  trade,  and  for  many  years  the  growers  have  been 
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confined  mainly  to  the  following  varieties :  Coolidge's  Favor- 
ite, Early  and  Late  Crawford,  Old  Mixon  and  Stump  the 
World.  Experience  has  shown  that  continued  reproduction 
by  budding,  grafting  or  cuttings  tends  to  weaken  the  consti- 
tution of  plants  and  trees,  and  for  more  than  forty  years 
these  varieties  have  been  reproduced  by  budding.  Li  the 
mean  time  the  disease  called  the  yellows  has  attacked  the 
trees,  increasing  the  difficulty  of  growing  healthy  stock,  as 
there  is  the  constant  liability  of  selecting  pits  and  buds  from 
diseased  trees.  The  disease  is  not  easily  detected  in  its 
earlier  stages,  the  first  indication  usually  being  the  growth 
of  small  wiry  shoots  from  the  trunk  and  larger  limbs  of  the 
trees,  though  not  unfrequently  the  premature  ripening  of  the 
fruit  is  the  first  symptom  of  its  presence.  The  disease  is 
supposed  to  be  contagious,  and  the  diseased  trees,  as  soon  as 
discovered,  should  be  removed  from  the  orchard  and  burned. 
The  peach  tree  is  so  easily  and  quickly  grown  and  the  fmit 
so  desirable  that  a  strong  eflbrt  should  be  made  to  restore  it 
to  its  former  vigor  and  fruitfulness,  and  the  most  direct 
means  would  seem  to  be  growing  seedling  trees  from  healthy 
stock.  Notwithstanding  the  discouragements  in  growing 
this  fruit,  some  growers,  by  perseverance  and  constantly 
renewing  their  orchards,  have  made  it  the  most  profitable 
fruit  they  have  grown. 

The  plum  is  a  desirable  fruit  for  the  table,  and,  when  it 
can  be  successfully  grown,  profitable  for  market.  The  tree 
is  perfectly  hardy,  makes  a  quick  growth  and  comes  early 
into  bearing.  The  grower  of  this  fruit  will  meet  with  two 
obstacles  to  success :  First,  the  curculio,  a  small  insect 
that  deposits  its  eggs  beneath  the  skin  of  the  fruit.  The 
young  larva,  when  hatched,  causes  the  fruit  to  fall  from  the 
tree.  The  insect  is  easily  dislodged  from  the  tree  and  fistlls 
directly  to  the  ground,  and  if  fowls  are  allowed  to  run  in  the 
orchard  and  the  trees  are  occasionally  jarred  by  striking  the 
limbs  with  a  padded  mallet,  the  fruit  will  not  receive  serious 
injury.  But  a  more  difficult  matter  is  with  the  black  knot, 
a  fungoid  growth  which  spreads  rapidly  among  the  trees 
when  once  it  gets  a  lodgment.  If  neglected  the  trees  are 
soon  destroyed.  The  practice  in  combating  this  disease  has 
been  to  cut  the  warts  off  as  they  appeared ;  but  this  affords 
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only  temporary  relief.  It  disfigares  the  trees  and  they  soon 
become  an  eyesore  and  of  little  value  for  fruit.  A  more 
successful  method  practiced  by  some  growers  has  been  to  go 
over  the  trees  carefully  every  spring,  painting  over  the 
young  warts,  as  they  appear  and  may  be  seen  by  the  dis- 
coloration and  slight  swelling  of  the  bark,  with  kerosene 
mixed  with  some  pigment  (ordinary  whiting  answers  the 
puri)Ose)  so  that  it  will  not  run  down  the  limb.  This  pre- 
vents the  growth  of  the  wart  and  illustrates  the  saying  that 
•*  prevention  is  better  than  cure."  Experiments  are  being 
made  with  encouraging  prospects  of  success  to  prevent  this 
abnormal  growth  by  spraying  the  trees.  If  some  simple  and 
effective  means  l)e  discovered  for  overcoming  this  enemy  the 
plum  will  become  one  of  the  most  desirable  fruits  for  both 
garden  and  orchard.  There  have  recently  been  introduced 
several  varieties  of  Japanese  plums  of  excellent  quality  and 
desirable  for  general  cultivation.  The  Bradshaw,  Lombard, 
Imperial  Gage,  McLaughlin,  Jefferson,  Washington,  Green 
Gage  and  Coe's  Golden  Drop  are  among  the  most  desirable 
of  the  old  varieties.  The  first  two  are  especially  desirable 
for  market. 

There  are  few  trees  more  ornamental  than  the  cherry,  es- 
pecially the  heart-shaped  varieties.  They  make  an  upright 
growth,  pyramidal  in  form,  and  with  their  dark,  glossy  foli- 
age present  an  attractive  appearance  planted  judiciously  near 
the  farm  buildings.  They  do  not  require  as  much  care  as 
the  other  tree  fruits.  They  make  a  quick,  strong  growth, 
and  if  forced  are  liable  to  injury  during  the  winter.  The 
Black  Eagle,  Black  Tartarian,  Coe's  Transparent,  Downer's 
Late  and  Hyde's  Seedling  are  the  most  desirable  vari- 
eties. 

The  quince  has  been  the  most  neglected  of  the  tree  fruits, 
but  within  the  last  few  years  there  has  been  an  increased  in- 
terest shown  in  its  cultivation.  It  has  been  grown  in  such 
limited  quantities  that  its  value  has  not  been  appreciated. 
It  is  the  most  desirable  of  all  the  fruits  for  preserves, 
sauces,  syrups  and  jellies,  either  alone  or  with  other  fruits, 
to  which  it  imparts  its  peculiarly  aromatic  flavor.  It  is  of 
easy  cultivation,  but  thrives  best  in  a  deep,  rich,  moist  soil. 
The  Orange  quince  is  an  old  variety  and  more  generally 
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grown  than  any  other,  but  the  Rea  and  Champion,  more  re- 
cent introductions,  are  preferred  by  some  growers. 

The  profitable  growing  of  the  small  fruits  depends  more 
upon  location  than  the  tree  fruits.  They  are  gathered  in 
the  warmest  season  of  the  year,  are  tender  and  more  liable 
to  injury  in  transportation.  They  require  more  care  in  their 
cultivation,  but  they  are  more  immediate  in  their  returns, 
and  may  be  grown  successfully  and  profitably  in  connection 
with  the  larger  fruits. 

The  strawl)erry  is  the  most  extensively  cultivated  of  any 
of  the  small  fruits.  It  requires  deep,  rich,  moist  soil, 
highly  fertilized,  and  clean  culture,  for  the  best  results.  The 
growers  having  adopted  substantially  the  same  methods  for 
growing  this  fruit  —  that  is,  in  matted  beds  —  there  is  not 
so  much  chance  for  improvement  in  growing  as  in  picking 
and  preparing  it  for  market.  There  is  no  work  done  on  the 
farm  that  pays  better  for  the  employment  of  adult  skilled 
labor  than  picking  and  preparing  strawberries  for  market. 
The  results  of  the  practice  of  different  growers  is  seen  in 
the  Boston  market  every  day  during  the  strawberry  season. 
It  is  the  practice  of  many  growers  in  the  outlying  towns  to 
employ  children  to  pick  this  fruit.  They  pick  through  the 
heat  of  the  day,  pulling  the  fruit  from  the  vines  when  soft, 
often  breaking  the  fiesh,  causing  it  to  bleed,  and  the  fruit  is 
sent  at  night  to  market  to  be  sold  the  next  day  in  competi- 
tion with  the  fruit  from  the  best  growers  near  the  city,  who 
employ  experienced  adult  help  and  pick  the  fruit  between  4 
and  9  o'clock  in  the  morning  and  4  and  8  o'clock  in  the  even- 
ing, nipping  off  the  fruit  by  the  stems,  hardly  touching  it 
with  the  hand,  and  placing  it  carefully  in  the  basket.  The 
morning's  picking  is  sent  immediately  to  market,  and  so  del- 
icate and  sensitive  is  this  fruit  that  the  morning's  picking 
will  bring  more  in  the  market  than  that  picked  in  the  even- 
ing and  kept  as  carefully  and  cool  as  possible  over  night. 
The  fruit  thus  carefully  picked  and  prepared  for  market  has 
averaged  the  growers  twenty-five  cents  per  basket,  while  the 
fruit  from  the  outlying  towns  has  sold  from  eight  to  twelve 
cents  per  basket.  A  near  market  is  desirable,  but  not  indis- 
pensable to  success,  in  growing  the  strawberry.  This  fruit 
varies  so  much  in  different  soils  that  it  is  impossible  to  give 
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definite  recommendations  as  to  the  varieties.  The  following 
are  recommended  for  general  cultivation :  Belmont,  Bubach, 
Charles  Downing,  Jessie,  Leader,  Miner's  Prolific  and  Sharp- 
less. 

The  currant  is  a  much  neglected  fruit,  though  it  is  a  profit- 
able market  fruit  and  may  be  grown  successfully  in  the  or- 
chard among  the  apple  and  pear  trees  longer  than  any  other 
crop.  The  Versaillaise  and  Fay's  are  the  best  red  varieties, 
and  Dana's  Transparent  and  the  French  Transparent  the  best 
white. 

The  raspberry  and  blackberry,  although  grown  in  some 
towns  to  a  larger  extent  than  any  other  fruit  for  market,  are 
more  liable  to  injury  during  the  winter  than  other  fruits,  as 
none  of  the  best  varieties  are  perfectly  hardy. 

We  are  situated  on  almost  the  northern  limit  where  the 
grape  can  be  grown  in  open  culture,  yet  the  increase  in  the 
amount  of  this  frait  grown  for  market  has  been  as  large  if 
not  larger  than  any  of  the  bmall  fruits  within  the  last  twenty 
years,  and  the  most  of  this  increase  has  been  in  the  northern 
part  of  the  State,  as  the  largest  vineyards  are  to  be  found 
in  Concord,  Fitchburg  and  Ashby,  and  extending  up  to  and 
across  the  line  into  New  Hampshire.  The  introduction  of 
new  and  earlier  varieties  and  the  girdling  of  a  portion  of 
the  vines,  as  practiced  by  some  of  the  growers,  has  made 
the  crop  more  secure  from  early  frosts.  The  Moore's  Early, 
Worden  and  Concord  are  the  varieties  generally  grown  for 
market. 

To  the  farmer  interested  in  this  subject  the  natural  in- 
quiries are,  what  are  the  opportunities  and  what  are  the  pos- 
sibilities for  fruit  growing  in  Massachusetts?  As  to  the 
opportunities,  it  may  be  said :  First,  we  have  a  soil  and 
climate  not  excelled  by  any  State  in  the  Union  for  producing 
some  of  the  best  and  most  largely  consumed  fruits  grown ; 
second,  we  have  thousands  of  acres  of  land,  at  present  of 
little  value,  admirably  calculated  to  grow  the  orchard  fruits ; 
third,  the  means  of  cheap  and  rapid  transportation  from 
every  part  of  the  State  to  the  wholesale  markets  and  the 
port  for  shipment ;  fourth,  we  are  nearer  the  foreign  market 
than  any  other  State  having  equal  shipping  facilities. 

The  possibilities  are  :  First,  converting  land  of  little  value 
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into  the  most  productive  portion  of  the  farm  in  proportion 
to  the  expense  for  cultivation,  and  at  the  same  time  making 
a  permanent  addition  to  the  value  of  the  form ;  second,  by 
the  cultivation  of  the  tree  and  small  fruits  in  combination 
they  may  be  made  a  source  of  income  every  month  in  the 
year ;  third,  with  the  constantly  increasing  demand  and  the 
rapid  growth  of  the  foreign  trade  in  both  green  and  dried 
fruit,  as  shown  within  the  last  few  years,  there  would  seem 
to  be  no  reason  why,  with  more  care  in  the  cultivation  of 
fruit,  it  should  not  become  one  of  the  most  profitable  prod- 
ucts of  the  farm. 

Many  hesitate  to  set  out  an  orchard  because  the  returns 
are  not  so  inmiediate  as  with  annual  cro[)9 ;  but  the  land 
among  the  trees  in  a  young  orchard  may  be  used  for  growing 
the  ordinary  crops  and  all  the  small  fruits.  Nothing  adds 
more  to  the  appearance  or  creates  a  more  pleasing  impres- 
sion upon  the  stranger  or  the  purchaser  of  a  farm  than  a 
thrifty,  well-kept  orchard.  I  doubt  if  upon  any  of  the  so- 
called  abandoned  farms  advertised  by  our  Secretary  there 
could  be  found  a  well-cared-for,  productive  orchard  of  any 
considerable  dimensions.  Such  farms  are  not  abandoned. 
If  from  any  change  of  circumstances  a  change  of  ownership 
becomes  necessary  they  readily  find  purchasers. 

Aside  from  the  advantages  of  fruit  as  an  article  of  com- 
merce, nothing  produced  on  the  farm  conduces  more  to  the 
health  and  enjoyment  of  the  family  than  a  liberal  supply  of 
the  various  fruits  in  their  season. 

Charles  Downing,  who  was  a  life-long  co-laborer  with  our 
own  Colonel  Wilder  in  their  efforts  to  improve  the  quality 
and  extend  the  variety  of  our  fruits,  says  :  — 

Fine  fruit  is  the  flower  of  commodities.  It  is  the  most  perfect 
union  of  the  useful  and  the  beautiful  that  the  earth  knows.  Trees 
full  of  soft  foliage,  blossoms  fresh  with  spring  beauty,  and  finally 
fruit,  rich,  bloom-dusted,  melting  and  luscious  —  such  are  the 
treasures  of  the  orchard  and  the  garden,  temptingly  offered  to  every 
landholder  in  this  bright  and  sunny  though  temperate  climate. 

The  Chairman.  Gentlemen,  I  hope  you  will  avail  your- 
selves of  the  short  time  that  remains  to  ask  any  questions  of 
the  lecturer  that  you  may  wish. 
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Secretary  Sessions.  Give  us  specific  questions,  gentle- 
men.    I  think  Mr.  Wood  can  answer  them. 

Mr.  A.  Pratt  (of  North  Middleborough).  I  think  Mr. 
Wood  has  well  placed  the  apple  as  the  most  important  fruit. 
Now,  I  wish  he  would  go  further  and  tell  the  best  way  to 
prepare  the  land  and  the  best  method  of  cultivating  and  fer- 
tilizing crops  among  the  apple  trees  until  they  become  of 
sufficient  size  for  bearing  purposes. 

Mr.  Wood.  As  for  preparing  land,  any  land  that  will 
produce  a  good  crop  of  corn  will  be  good  apple  land,  and  in 
setting  out  trees  I  would  set  them  at  least  thirty  feet  apart ; 
thirty-five  feet  is  better,  especially  the  Baldwin.  It  is  a 
spreading  tree.  While  the  trees  are  making  their  growth 
any  of  the  root  crops  and  all  the  small  fruits  may  be  grown 
among  the  trees,  and  any  fertilizer  adapted  to  the  crops 
grown.  After  the  trees  commence  bearing  and  other  crops 
are  discontinued  an  occasional  dressing  of  fertilizer  contain- 
ing a  large  proportion  of  i)otash,  if  the  ground  is  kept  under 
cultivation  and  firee  from  weeds  and  grass,  will  be  found 
sufficient.  I  would  get  three-year-old  trees,  and  when  they 
start  to  grow  do  not  allow  too  many  branches  from  the  main 
trunk.  That  is  one  serious  fault  in  starting  a  new  orchard. 
A  man  has  an  orchard  set  out  and  he  is  inclined  to  let  them 
throw  out  too  many  limbs  and  in  a  few  years  he  will  have  to 
remove  more  or  less,  and  cutting  a  limb  from  a  tree  is  like 
cutting  a  limb  from  a  man.  It  weakens  the  tree,  makes  a 
wound  and  it  takes  a  long  time  to  get  entirely  over  it.  If 
you  will  start  with  four  branches  as  nearly  equidistant  apart 
around  the  trunk  as  possible,  you  will  have  all  the  top  in 
ordinary  trees  that  you  will  want. 

Secretary  Sessions.  You  do  not  mean  equidistant  around 
the  trunk,  but  up  and  down  the  trunk? 

Mr.  Wood.  No.  They  will  start  out  very  near  together. 
It  is  desirable  to  get  them  as  near  together  as  possible. 

Mr.  Pratt.  I  wish  you  would  go  a  little  further.  I  am 
more  particularly  interested  in  the  form  of  cultivation. 
What  fertilizer  would  you  use  to  fertilize  the  orchard  ? 

Mr.  Wood.  I  would  have  stable  manure,  if  I  could  get 
it,  until  the  trees  commence  bearing.  When  they  come  to 
bearing  fruit  you  want  a  fertilizer  which  makes  the  fruit. 
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and  then  give  them  potash  manure.  But  in  cultivating  an 
orchard,  either  the  pear  or  the  apple,  more  particularly  the 
apple,  you  can  grow  all  the  ordinary  crops.  It  is  considered 
that  root  crops  are  better  in  an  orchard  than  cereals,  but 
you  can  grow  any  of  them. 

Mr.  Pratt.  As  I  understood  you,  you  recommend  a 
hillside,  and  for  two  reasons.  Have  you  any  preference 
which  side,  south,  east,  north  or  west? 

Mr.  Wood.  I  do  not  think  it  makes  any  special  differ- 
ence, the  advantages  being  better  exposure  of  the  fruit  to 
the  sun  and  air  and  better  drainage. 

The  Chairman.  What  causes  the  difference  in  color  of 
the  fruit?  In  the  eastern  part  of  Massachusetts  it  is  green ; 
in  the  majority  of  cases  here  in  this  part  of  the  State  it  is 
red.  What  is  the  cause  of  the  difference  in  color,  and  is  it 
preventable  ? 

Mr.  Wood.  Well,  I  should  not  expect  to  see  any  differ- 
ence if  they  had  an  equally  good  location  for  sun  and  air. 
I  do  not  think  our  growers  would  be  willing  to  say  our 
Baldwins  are  green  in  the  eastern  part  of  the  State. 

The  Chairman.  When  I  was  there  I  saw  some.  We 
claim  to  have  a  good  many  red  Baldwins  out  here. 

Mr.  Pratt.  Red  apples  will  always  sell  better  than  any 
other  in  the  market. 

Mr.  Wood.     Yes,  sir. 

Mr.  Stetson.  I  would  like  to  ask  Mr.  Wood  how  old  a 
tree  must  be  before  he  would  abandon  gi'afting,  providing  it 
was  a  vigorous,  healthy  tree? 

Mr.  Wood.  Any  "healthy,  vigorous  tree,"  if  the  fruit 
is  not  desirable,  may  be  safely  and  profitably  grafted ;  but 
if  the  tree  is  of  considerable  size  it  is  better  to  take  two  or 
three  years  to  make  the  change,  beginning  at  the  top  and 
set  one-third  the  number  of  scions  necessary  to  change  the 
whole  tree  the  first  year. 

Question.  Do  you  think  there  is  anything  to  force  the 
growth  on  these  hills  ? 

Mr.  Wood.  I  do  not  know  but  it  can  be  done,  but  I 
know  that  it  is  not  very  often  done.  I  do  not  think  there  i» 
any  advantage  in  doing  it,  and  there  is  where  the  trouble 
comes  with  almost  all  our  fruit-growers.     They  do  not  make 
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apples  a  specialty ;  they  do  not  make  the  crop  a  special  crop. 
As  I  stated  in  the  paper,  they  grow  some  other  crop  on  the 
ground  as  the  principal  crop,  and  then  they  take  what  apples 
they  can  get.  To  give  a  good  illustration,  I  will  say  that  I 
attended  an  institute  meeting  in  Mr.  Cruickshanks'  neigh- 
borhood in  1888.  That  was  one  of  the  most  abundant  years 
for  apples  in  Massachusetts,  and  the  apple  was  the  subject 
for  discussion,  and  after  I  had  spoken  half  a  dozen  men  were 
on  their  feet  at  once.  They  said,  *'  You  have  told  us  how 
to  grow  the  apples.  Will  you  be  kind  enough  to  tell  us 
how  to  sell  them?  We  have  our  cellars  full,  and  we  cannot 
sell  them  for  enough  to  pay  for  packing,  barrelling  and  mar- 
keting." Dr.  Fisher  was  in  the  audience,  and  I  said,  *'I 
have  been  talking  an  hour,  and  there  is  a  man  here  who  has 
had  experience  and  can  answer  that  question  better  than  I 
can,**  and  asked  the  Doctor  to  respond  to  that  inquiry.  The 
Doctor  was  a  very  modest  man.  He  said,  *'  I  do  not  know  as 
I  am  prepared  to  do  it.  I  have  not  sold  my  fruit.  I  usually 
sell  it  the  first  or  second  week  in  February.  I  have  about 
two  hundred  barrels  of  winter  fruit  which  I  propose  to  sell. 
We  hear  a  good  deal  about  the  price  being  very  low,  but  I 
shall  be  disappointed  if  I  do  not  get  a  fisiir  price  for  my  fruit, 
for  I  have  been  growing  it  here  now  for  thirty-four  years. 
I  have  never  had  occasion  to  complain  of  the  price  I  got  for 
my  fruit,  and  I  never  had  better  fruit  than  I  have  this  year. 
I  have  been  over  and  thinned  my  fruit."  Some  of  the  farm- 
ers smiled,  and  he  said,  <'I  notice  some  of  the  fiirmers 
smiling  at  thinning  apples,  but  I  have  always  done  it,  and  I 
have  always  found  it  to  pay.  It  does  not  make  much  differ- 
ence whether  you  pick  them  in  June  or  October.  You  will 
pick  them  in  October  if  you  do  not  pick  them  in  June.  If 
you  pick  off  one-half  in  June,  what  you  leave  for  October 
will  be  worth  picking."  Well,  some  time  after  that,  —  I 
knew  the  parties  that  were  selling  the  Doctor's  fruit,  and  I 
stepped  in  and  asked  them  what  they  were  paying  for  apples. 
One  of  the  proprietors  said,  •^Well,  we  are  paying  from 
seventy-five  cents  to  $1  a  barrel  for  what  we  get.  The  apples 
are  very  poor."  He  knocked  the  heads  out  of  two  or  three 
barrels  and  showed  me  their  condition.  I  told  him  of  Dr. 
Fisher's  confidence  that  he  should  get  a  fair  price  for  his  apples 
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notwithstanding  the  unfavorable  condition  of  the  market.  He 
said  he  would  agree  to  give  the  Doctor  $2.50  for  his  apples 
without  seeing  them.  Now,  that  showed  what  reputation  is 
worth.  The  next  summer  the  Doctor  invited  a  committee 
up  to  his  place  to  see  his  vineyard,  and  as  we  were  going  up 
I  said,  "  Doctor,  you  remember  that  little  talk  about  selling 
apples  last  winter?  I  would  like  to  ask  you  —  and  I  don't 
ask  out  of  curiosity,  but  for  a  more  definite  purpose  —  what 
you  got  for  your  apples  last  year?"  *'  Well,"  said  he,  "I 
grow,  as  you  know,  but  three  kinds  of  winter  apples,  Hub- 
bardstons,  Baldwins  and  Greenings,  and,"  he  said,  '*I  sent 
my  Greenings  to  New  York  and  got  $3.25  a  barrel,  and  my 
Hubbardstons  and  Baldwins  to  Boston,  and  got  $3."  That 
illustrates  better  than  all  the  talk  I  can  give  you  the  matter 
of  growing  and  marketing  apples  intelligently. 

Question.  Does  the  Doctor  practice  spraying  his  trees 
as  well  as  thinning  the  fruit  ? 

Mr.  Wood.     I  think  he  does  now. 

Mr.  George  Cruickshanks  (of  Fitchburg).  Allusion 
has  been  made  to  Dr.  Fisher.  Being  a  neighbor  of  his,  I 
avail  myself  of  his  knowledge.  He  is  very  willing  to  give 
an  opinion.  He  loves  to  have  any  one  go  to  him  and  ask 
him  any  question  regarding  his  methods  of  fruit  growing, 
as  my  friend,  Mr.  Wood,  can  well  testify.  He  sprays  and 
thins  his  fruit  every  year.  He  does  not  use  his  force  pumps. 
He  takes  a  common  syringe.  He  exhibited  that,  the  Board 
will  remember,  in  Boston. 

Secretary  Sessions.  Two  years  ago.  Any  one  who 
chooses  to  look  at  the  report  will  find  the  discussion  of  the 
syringe  he  used  and  the  manufacturer's  name. 

Mr.  Cruickshanks.  It  cost  $5.  It  holds  a  pint  of  water, 
and  he  can  throw  it  twenty  feet.  We  recently  went  over 
his  pear  orchard  together.  His  pears  are  largely  Bartletts, 
and  there  happened  to  be  a  few  trees  outside  of  the  regular 
orchard  lines,  and  for  some  reason  thev  were  overlooked. 
When  his  man  was  picking  the  fruit  he  noticed  that  the  pears 
were  not  so  good  on  these  few  trees.  They  were  not  so  fair ; 
they  were  not  so  large ;  they  were  inferior  to  the  rest  of  the 
orchard.  It  did  not  occur  to  the  man  at  the  time,  but  when 
they  came  to  look  it  up  they  found  they  were  not  sprayed. 
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Now  for  the  result.  Four  out  of  five  of  the  orchard  were 
No.  1  fruit ;  four  out  of  five  of  those  that  were  not  sprayed 
were  No.  2,  — just  the  reverse.  The  Doctor  says  it  would 
not  have  cost  twenty-five  cents  in  time  and  material  to  have 
sprayed  these  few  trees  that  produced  fruit  in  that  way. 

With  regard  to  thinning,  he  says  a  great  many  people 
laugh  at  him  about  that,  but  he  is  satisfied  that  it  is  much 
easier  to  thin  the  fruit  at  that  time.  He  says  some  talk 
about  the  trees  being  so  large  that  it  will  take  a  long  while 
to  do  it,  but  he  says  a  tree  that  will  produce  four  barrels 
of  apples,  if  it  is  a  very  large  tree,  will  take  a  man  nearly 
half  a  day  sometimes  to  thin  it.  He  says  it  does  not  cost 
so  much  to  pick  the  fruit  at  that  time  that  is  to  be  thrown 
away  as  it  does  to  pick  it  in  October  and  then  throw  it  away. 
Then  there  is  a  double  advantage.  He  gets  the  nutriment 
of  the  whole  tree  into  this  amount  of  fruit  that  is  of  value, 
and  gets  rid  of  that  which  is  of  no  use. 

The  apple  may  well  be  called  the  king  of  Massachusetts 
fruits,  yet  how  sadly  it  is  neglected.  You  see  our  orchards 
as  you  ride  along  the  railroad,  past  these  farms,  not  neces- 
sarily abandoned  faims,  —  the  trees  all  gone  to  wrack  and 
ruin  from  sheer  neglect.  If  you  want  a  lamp  to  burn  and 
give  you  light,  you  must  feed  it  with  oil,  and  you  must  trim 
it.  Just  as  surely  you  must  feed  and  trim  your  fruit  trees 
if  you  expect  profitable  returns.  In  reference  to  these  trees, 
in  the  first  place,  the  planter,  whoever  he  might  be,  thinks 
if  he  digs  a  post-hole  and  puts  the  roots  into  the  ground 
that  he  is  then  going  to  get  a  profitable  orchard  by  waiting  a 
little  while.  We  all  know  what  the  result  is.  It  goes  too 
far  without  pruning.  Then  he  goes  at  it  with  a  vengeance 
and  makes  another  mistake  by  taking  out  too  much.  On 
my  place,  where  I  have  lived  a  number  of  years,  I  found  just 
such  an  orchard,  where  the  trees  were  in  such  condition  that 
you  could  not  see  the  stumps  of  the  trees,  to  say  nothing  about 
getting  near  them.  I  have  got  most  of  them  now  so  I  can 
see  them  and  get  near  to  them,  but  it  has  been  almost  mur- 
der, it  seemed  to  me,  to  do  as  I  had  to  do  in  order  to  accom- 
plish that ;  but  I  was  going  to  have  a  good  tree  or  I  was  not 
going  to  have  any.  I  was  surprised  after  cultivating  the 
ground  and  giving  the  lamp  some  of  this  oil  to  feed  on  which 
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it  required,  or,  in  other  words,  giving  the  land  fertilizers  or 
good  stable  manui*e,  barnyard  manure,  —  I  was  surprised  to 
see  how  they  recuperated,  how  they  came  along  up.  I  was 
very  careful,  mind  you.  It  took  me  several  years  to  do 
that;  but  I  was  very  careful  about  taking  off  too  much. 
I  think  some  one  mentioned  that  here,  about  being  careful 
and  not  take  off  too  much. 

Mr.  Pratt.  Mr.  Cruickshanks,  won't  you  tell  us  when 
you  think  is  just  the  right  time  for  spraying,  just  the  right 
growth  for  the  commencement? 

Mr.  Cruickshanks.  I  take  the  Doctor  as  my  authority 
on  spraying,  and  he  is  as  reliable  as  any  man  you  can  find. 
I  have  not  practised  it  enough.  Speaking  from  memory, 
the  Doctor  says  he  has  no  fungus.  He  burns  off  everything 
that  can  hold  a  fungus.  He  burns  the  rubbish,  bums  the 
grass.  He  says  there  are  fungus  spores  in  that  grass,  and  it 
is  liable  to  get  on  your  trees.  He  begins  in  some  cases 
before  the  buds  expand  at  all.  In  that  case  he  uses  a 
stronger  solution.  Then  immediately  after  the  blossoms  fill 
and  the  fruit  is  set  is  the  time  to  spray  for  the  codling  moth. 
His  mixture  is  very  different  from  what  is  reconounended, 
one  ounce  of  sulphate  of  copper  to  100  gallons  of  water,  and 
I  forget  how  many  pounds  of  lime  in  the  mixture  to  22  gal- 
lons of  water.  He  has  figured  it  down  so  that  he  has 
learned  that  even  that  amount  in  some  cases  will  injure  the 
foliage.     I  cannot  tell  you  the  particulars  of  that. 

Mr.  Pratt.  Does  that  answer  for  the  different  sprayings 
at  different  times  ? 

Mr.  Cruickshanks.  That  answers  for  the  fungus.  That 
is  all  he  takes  off. 

Secretary  Sessions.  What  does  he  use  in  spraying  for 
the  codling  moth? 

Mr.  Cruickshanks.     He  uses  Paris  green. 

Secretary  Sessions.     And  when  is  that? 

Mr.  Cruickshanks.  When  the  blossoms  fall.  You  per- 
haps have  all  noticed  the  apple  tree  when  it  blossoms.  The 
blossoms  stand  up  in  the  calyx  where  the  codling  moth  de- 
posits its  egg.  Spraying  must  be  done  before  the  apple  gets 
large  enough  to  turn  over, —  one  teaspoonful  to  three  gallons 
of  water ;  one  even  teaspoonful  of  Paris  green  in  three  gal- 
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Ions  of  the  sulphate  of  copper  mixture  ;  but  remember,  too, 
as  the  Doctor  was  very  particular  about  stating  that,  a 
teaspoon  evened  off,  not  heaped.  That  is  what  he  called  a 
teaspoonfiil. 

One  word  in  regard  to  the  plum.  Reference  has  been 
made  to  the  Japan  plum  and  its  value.  This  is  a  matter  of 
my  own  experience.  I  have  three  or  four  varieties,  some 
trees  that  I  planted  a  year  ago  last  spring.  I  had  a  very 
good  crop  of  plums  from  them.  The  curculio  has  no  effect 
whatever  upon  them.  It  punctures  the  fruit  and  deposits  its 
egg,  but  there  is  an  acid  in  the  fruit,  and  that,  I  suppose, 
prevents  the  hatching  of  the  egg. 

Secretary  Sessions.  I  want  to  say  just  a  word.  Dr. 
Fisher's  name  has  been  mentioned  here.  He  gave  us  a  paper 
upon  orchard  management  four  years  ago  ;*  also  an  account 
of  his  practice  in  spraying  will  be  found,  if  you  look  for  it, 
in  the  report  of  ISOl.f 

Mr.  Stetson.  I  would  like  to  ask  Mr.  "Wood  if  he  does 
not  think  the  Roxbury  Russet  is  more  liable  to  be  attacked 
by  the  codling  moth  than  other  varieties  of  apples  ?  It  is  so 
with  me. 

Mr.  Wood.  I  presume  Mr.  Stetson  has  in  mind  the  fact 
that  the  Roxbury  Russet  bears  more  on  the  off  year  than  any 
other  variety,  and  on  the  off  year  there  are  more  moths  in 
proportion  to  the  apples  than  in  an  abundant  year.  I  think 
if  you  will  examine  them  when  you  have  an  abundant  crop 
of  apples  you  will  find  the  Russet  will  average  fairly  with 
the  others. 

Mr.  Stetson.     It  does  not  make  any  difference  with  me. 

Mr.  Wood.  You  know  the  Roxbury  Russet  does  not  bear 
so  heavy  a  crop  as  the  Baldwin  and  Greening  varieties,  but 
it  will  bear  more  on  the  off  year.  You  will  get  some  apples 
every  year  from  them.  Of  course,  as  I  said  before,  they  are 
not  as  tair  unless  there  is  some  spraying  preparation  for  pre- 
venting the  insects  from  doing  their  work,  which  they  are 
sure  to  get  in,  but  I  do  not  know  that  there  is  any  difference 
about  their  being  more  susceptible  to  the  work  of  the  insects. 
I  never  heard  it  mentioned. 

Question.     When  is  the  best  time  to  trim  a  tree  ? 

•  '<  Agricaltare  of  HassachnsettSi"  1889,  p.  11.       f  Ibid.,  1891,  p.  148. 
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Mr.  Wood.  Any  time  when  you  have  time  to  do  it ;  but 
the  wounds  will  heal  over  more  easily  if  trimmed  in  the  be- 
ginning of  the  season  when  it  is  beginning  to  make  its  growth. 
A  good  practice  for  farmers  who  do  not  have  time  in  the 
spring  is  to  go  over  them  in  the  winter,  and  the  small  shoots 
starting  out  from  the  main  limbs  and  any  small  interlacing 
limbs  can  be  taken  out  at  any  time ;  but  if  there  are  any 
limbs  of  any  considerable  size  they  should  be  sawed  off  from 
four  to  six  inches  from  the  body  of  the  tree.  If  you  saw 
them  off  close  to  the  tree,  unless  you  are  very  careful,  when 
the  limb  breaks  down  as  you  are  sawing  it  is  very  liable  to 
take  a  strip  of  the  bark  down  with  it,  which  makes  a  bad 
wound  in  the  tree.  But  if  you  saw  them  off  six  or  eight 
inches  from  the  body,  then  it  is  a  very  easy  matter  to  go 
around  with  a  saw  and  take  off  those  stumps  close  to  the 
body  of  the  tree.  That  is  the  safest  and  best  way  to  take 
off  limbs  of  any  size.  If  you  do  not  grow  more  than  four 
main  branches  from  the  trunk  there  will  be  very  little  occa- 
sion to  cut  off  limbs  of  any  considerable  size.  The  trouble 
comes  more  from  allowing  limbs  to  grow  so  that  they  interlace, 
and  when  they  do  you  have  got  to  cut  them  away. 

Question.  I  would  like  to  ask  Mr,  Wood  the  name  of 
the  insects  that  attack  the  quince  ? 

Mr.  Wood.  The  only  one  that  I  know  of  which  troubles 
the  quince  is  the  borer  which  gets  into  the  bark. 

Question.  And  what  would  you  do  in  case  they  attack 
the  tree  ? 

Mr.  Wood.  I  should  watch  and  dig  them  out.  I  do  not 
know  any  better  way.  The  borer  is  the  worst  enemy  that 
the  quince  has. 

Mr.  F.  W.  Sargent  (of  Amesbury).  There  is  one  rea- 
son I  would  recommend  for  setting  an  orchard  on  a  hill 
which  Mr.  Wood  has  not  stated,  and  that  is,  to  utilize  our 
hills  for  some  other  purpose  than  pasturing  cows,  for  I  am 
one  who  does  not  believe  in  keeping  cows  in  pastures  at  all* 
We  know  that  it  is  very  difficult  in  many  cases  to  get  the 
manure  on  the  high  hills  and  hillsides,  and  I  would  like  ta 
know  if  it  would  be  policy  to  set  an  apple  orchard  on  a  hill 
or  hillside  without  any  fertilizer,  or  if  we  could  use  chemi- 
cals to  a  profit  in  doing  so  ? 
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Mr.  Wood.  That  is  one  of  the  advantages  that  may  he 
derived,  for  most  farmers  grow  their  apple  trees  on  land,  as 
I  stated  in  my  paper,  which  is  of  very  little  value  for  any 
other  purpose.  A  stony  piece  is  of  no  disadvantage  only  in 
cultivation.  Of  course,  you  can  cultivate  a  piece  without 
stones  in  it,  but  they  are  a  good  deal  of  benefit  to  th«  trees. 
There  is  a  constant  disintegration  going  on  in  the  small 
boulders  in  our  soil.  If  you  dig  up  an  apple  tree  where 
there  was  in  the  ground  a  lot  of  boulders,  you  will  find  roots 
will  cling  to  those  stones  as  they  will  to  a  decaying  bone. 
They  get  moisture  and  they  get  food  from  the  stone.  In 
fisu5t,  one  of  the  best  orchards,  as  it  was  said  to  be,  in  the 
State  for  years,  where  the  fruit  brought  the  largest  price, 
was  in  Dracut,  near  Lowell.  The  ground  upon  which  the 
trees  grew  was  so  stony  that  Ihey  could  not  plough  it,  and 
the  owner  used  to  cultivate  it  with  the  hoe.  He  kept  it 
under  cultivation  all  the  time,  and  did  it  by  hand.  He  was 
growing  the  best  fruit,  and  was  among  the  best  growers  that 
sent  fruit  into  our  Boston  market. 

In,  regard  to  growing  them  without  any  fertilizer,  I  should 
not  want  to  try  to  grow  any  trees  without  a  fertilizer. 
I  claim  that  there  is  no  farm  product  which  will  return  as 
much  money  in  proportion  to  the  amount  of  fertilizer  required 
as  an  apple  orchard.  As  I  stated  before,  it  is  a  biennial 
crop,  as  a  rule.  The  trees  take  every  other  year  to  recu- 
perate from  bearing  a  full  crop,  and  I  think  if  you  have 
land,  a  side  hill,  that  will  produce  under  ordinary  culture 
forty  or  fifty  bushels  of  corn  to  the  acre,  if  you  will  get 
that  into  condition  and  keep  it  under  cultivation,  putting  on 
as  much  manure  as  you  take  off  in  crops,  until  those  trees 
come  into  bearing,  if  you  won't  allow  a  grass  crop  to  come 
in  and  take  all  the  nourishment  from  the  roots  by  intercept- 
ing it,  but  give  it  the  benefit  of  the  air,  and  pick  your  crop 
every  other  year,  it  will  give  you  a  good  crop  of  apples 
with  very  little  expenditure  for  fertilizer. 

Mr.  Wm.  Bancroft  (of  Chesterfield).  I  had  a  pasture 
which  I  did  not  think  was  worth  ploughing,  which  was  very 
stony,  not  particularly  rich,  almost  without  verdure.  There 
were  at  least  one  hundred  or  one  hundred  and  fifty  apple 
trees  that  came  up  scattered  all  over  it,  and  the  size  might 
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be  about  six  inches.  Five  or  six  years  ago  I  got  a  man  for 
$2  a  day  to  go  on  and  graft  those  trees.  I  think  the  chances 
are  altogether  in  favor  of  our  picking  next  year  fifty  barrels 
of  apples  from  those  trees.  I  think  we  picked  about  thirty 
this  year,  and  it  is  the  off  year. 

Mr. •Lyman  (of  Southampton).  Here  in  western  Massa- 
chusetts there  are  granite  ledges  where  the  ground  can  be 
utilized  for  trees,  not  in  a  regular  orchard,  but  in  corners 
where  the  soil  is  rich  but  is  difficult  to  plough,  and  which 
cannot  be  used  for  any  other  purpose  except  a  sheep  pasture, 
perhaps.  I  have  in  mind  one  such  orchard  where  it  was  said 
that  no  trees  would  do  well,  and  the  owner  gets  a  good  crop 
of  nice  apples  there,  and  without  any  other  fertilizer  than 
the  sheep  furnish  which  are  pastured  there,  and  I  think 
apples  grown  upon  this  rocky,  granite  soil  are  much  nicer 
than  those  grown  on  low  and  sandy  soil. 

Secretary  Gold  (of  the  Connecticut  Board  of  Agricult- 
ure). Several  things  in  the  discussion  to-day  have  inter- 
ested me  very  much,  and  I  may  be  able  to  add  something  to 
some  of  them.  Why  should  we  plant  orchards  on  hillsides 
rather  than  on  lowlands  ?  We  have  had  examples  within 
the  last  few  years  that  furnish  pretty  good  evidence  that  the 
hillside  orchards  are  better  than  those  in  the  valleys  and 
upon  level  lands.  We  have  had  frosts  that  have  destroyed 
the  fruit  over  a  large  section  of  our  intervale  land,  and 
reached  on  toward  the  hillsides  sometimes  by  a  straight  line 
right  across  the  field  from  the  lower  lands  to  the  orchards. 
The  fruit  has  all  been  killed,  while  on  the  upper  portion  we 
have  had  a  good  crop.  We  have  seen  some  effects  upon  the 
forest  trees  of  the  same  kind  where  the  lower  limbs  were 
killed.  Some  ten  or  fifteen  years  ago  we  saw  it  all  about. 
The  lower  limbs  were  killed  by  the  frost,  and  the  tops  of 
the  trees  were  perfectly  safe.  I  have  seen  that  in  apple 
trees.  The  lower  limbs  were  divested,  not  bearing  apples, 
while  the  top  of  the  tree,  the  crown  of  it,  was  loaded  with 
choice  fruit.  Now,  if  we  had  gone  up  the  hillside  a  little 
further  the  whole  tree  would  have  been  productive. 

With  regard  to  the  Baldwin  being  so  perfectly  hardy,  it 
is  upon  our  hills  and  heavy  land.  When  rightly  treated  it 
is  as  hardy  as  any  tree,  more  hardy,  but  there  are  some  con- 
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ditions  under  which  it  fails.  You  recollect  some  dozen  years 
ago  when  we  had  that  terrible  winter  that  affected  our  farm- 
ers and  their  fruit  trees  so  injuriously,  and  especially  our 
Baldwins  planted  for  hedges  and  other  purposes.  The  Bald- 
win upon  our  hills  remained  perfectly  healthy  and  sound, 
but  in  our  valley  locations,  with  a  warm,  gravelly  soil,  whole 
orchards  were  destroyed.  There  were  a  good  many  reasons 
given  for  this  destruction  of  trees  that  winter,  and  the  con- 
clusion seems  to  have  been  that  the  soil  was  very  dry.  We 
entered  the  winter  with  scarcely  any  water  in  the  ground, 
and  we  had  zero  weather  for  several  days  in  succession, 
accompanied  by  a  most  piercing,  drying  wind.  It  took  all 
the  moisture  out  of  the  top  of  the  tree  and  the  roots  were 
unable  to  supply  any,  and  they  died  in  these  places ;  but  in 
their  natural  situations  the  evergreens  on  our  hills,  in  their 
heavy  soils,  survived.  There  Is  one  argument  in  fiivor  of 
the  Baldwin  which  has  not  been  noticed  here.  The  fruit 
will  bear  more  abuse  and  rough  handling  than  anything  that 
I  know  of  except  what  we  call  the  pig  apples  or  cider  ap- 
ples, something  of  that  kind,  and  come  out  fairly  in  good 
condition.  You  can  pick  more  Baldwins  probably  and  han- 
dle them  so  that  tbey  will  pass  into  the  market  in  good  con- 
dition than  any  other  varieties  that  I  know  of.  Occasionally 
we  have  a  Greening  tree  that  bears  uniformly  good  fruit,  so 
that  a  man  will  get  as  many  barrels  as  from  a  Baldwin.  I 
have  a  variety  of  trees,  I  am  sometimes  ashamed  to  say,  of 
grafted  fruit  on  my  farm,  put  in  for  my  amusement  in  part, 
and  partly  with  the  idea  that  I  may  persuade  people  to  use 
some  apples  that  are  better  to  eat  than  the  Baldwin  and  the 
Greening,  better  to  cook,  but  they  do  not  keep  up  with  me 
in  my  idea  in  that  respect,  and  they  say,  as  Mr.  Wood  has 
properly  reminded  us,  these  more  salable  varieties  are  the 
ones  to  be  planted  for  profit,  of  which  there  is  no  doubt ; 
but  if  you  want  varieties  to  use  on  your  farms  you  want 
somewhat  of  a  different  selection,  many  of  which  would  be  a 
failure  in  trying  to  raise  for  the  market. 

In  regard  to  this  matter  of  spraying,  it  would  seem  to  me 
that  Mr.  Cruickshanks  gave  the  amount  of  Paris  green 
rather  more  than  scientific  experimenters  would  wan*ant  in 
their  instructions,  and  that  the  amount  he  describes,  one 


184  BOARD   OF  AGRICULTURE.    [Pub.  Doc. 

teaspoonfiil  to  three  gallons  of  water,  would  seem  to  me  to 
be  a  pretty  heavy  allowance  of  Paris  green  as  applied  to  the 
foliage. 

Mr.  Cruickshanks.  Dr.  Fisher  found  no  trouble  with  the 
apples. 

Secretary  Gold.  Well,  in  careless  management  the  Paris 
green  settles  to  the  bottom  of  the  vessel. 

Mr.  Cruickshanks.     It  requires  to  be  kept  stirred  up. 

Secretary  Gold.  You  have  got  to  keep  it  continually 
stirred,  and  perhaps  in  that  way  a  teaspoonfiil  to  thi*ee  gal- 
lons of  water  might  not  be  too  much ;  but  in  the  hands  of  an 
ordinary  laborer,  if  you  put  a  teaspoonful  into  three  gallons 
of  water,  you  will  get  almost  a  half  a  teaspoonful  in  the  last 
gallon,  and  then  you  will  affect  the  foliage  of  the  trees. 

I  am  pleased  to  have  this  matter  of  the  cultivation  of 
fruit  set  forth  so  fully,  believing,  as  I  do,  that  there  is  no 
branch  of  New  England  agriculture  that  we  can  pursue 
more  profitably  and  which  will  be  more  satisfactory  to  the 
pursuer  than  that  of  orchard  culture  here  in  New  England. 

Secretary  Sessions.  We  have  with  us  a  gentleman  of  a 
good  deal  of  experience  who  has  come  a  long  distance.  I 
want  to  hear  a  few  words  from  Mr.  James  Draper  of 
Worcester. 

Mr.  Draper.  Mr.  President  and  gentlemen,  it  has  been 
my  good  fortune  to  be  associated  with  Mr.  Wood  for  a  great 
many  years  in  different  lines  of  horticulture.  I  have  fol- 
lowed him  around  to  different  gatherings  of  this  character, 
and  it  has  been  my  part  to  watch  the  progress  of  meetings 
and  not  allow  them  to  drag,  and  if  I  found  there  was 
any  opportunity  to  supplement  his  good  words  from  my 
experience,  to  drop  in  some  little  hints  to  keep  the  meeting 
lively.  But  where  has  been  the  opportunity  at  this  meeting 
at  Great  Barrington  for  any  one  to  find  an  unoccupied 
moment,  which  I  consider  has  been  one  of  the  most  success- 
ful meetings  held  by  the  State  Board  of  Agriculture  ?  But, 
my  friends,  you  are  open  to  this  one  censure.  Your  meet- 
ings have  been  called  invariably  from  half  an  hour  to  three- 
quarters  before  you  began.  I  think  that  is  a  mistake. 
Farmers  should  be  taught  punctuality  as  much  as  they  are 
taught  other  things. 
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Allusion  has  been  made  to  me  as  a  nurseryman.  Perhaps 
twenty-five  years  of  my  life  have  been  spent  among  trees. 
It  is  very  natural  for  a  nurseryman  to  have  a  large  variety  of 
fruits  and  flowers  and  shrubs  and  different  lines  of  ornamen- 
tation to  carry  along  his  work  successfully.  In  the  line  of 
ornamentation  I  will  admit  that  it  is  desirable  for  us  to  have 
a  wide  range,  adapted  to  difterent  purposes,  for  different 
effects,  for  different  soils  and  different  situations,  climatic 
influences  and  prevailing  winds ;  but  when  you  come  down 
to  the  matter  of  fruit  culture,  there  is  where  the  nurserymen 
and  tree  peddlers  have  made  a  great  mistake,  and  have  done 
injury  to  the  farmers  of  New  England.  Why,  you  know 
how  they  do.  A  man  comes  to  your  door  w^ith  a  beautifully 
colored  plate  of  some  variety  of  fruit  that  he  only  has  the 
secret  of —  it  may  be  a  plum  which  grows  upon  a  tree  that 
will  withstand  the  black  knot,  and  the  plum  is  of  such  fine 
texture  or  is  so  firm  that  the  curculio  will  not  sting  it,  and  so 
he  sells  you  that  tree  for  a  dollar  or  two  or  three  dollars, 
and  you  set  out  your  orchard  expecting  those  results  to 
come  from  it.  Do  you  know,  my  friends,  the  curculio  is  a 
pretty  good  judge  of  good  fruit,  and  he  won't  touch  those 
fruits ;  they  are  so  poor  that  the  curculio  won't  strike  it. 
Such  trees  certainly  will  never  meet  the  approval  of  the 
horticulturist.  That  is  only  an  illustration.  It  is  the  same 
with  peaches,  grapes,  pears  and  apples. 

I  think  the  State  Board  of  Agriculture  is  doing  a  great 
service  to  the  farmers  in  this  matter  of  judging  by  the  scale 
of  points.  I  will  touch  the  line  of  fruits.  It  was  my  privi- 
lege to  be  associated  with  Mr.  Wood  in  arranging  the  scale 
of  points  for  fruits  and  of  making  some  suggestions  in  regard 
to  their  exhibition,  and  the  State  Board  has  done  you  a  great 
good  in  confining  you  to  a  few  specific  varieties.  Five  have 
been  named,  and  our  Worcester  society  sustains  the  same 
varieties  and  thinks  that  is  a  sufficiency.  Think  of  the 
waste  of  my  friend  Gold  with  his  ninety-five  other  varieties, 
for  only  the  pleasure  that  he  gets  out  of  them !  So  I  saj", 
let  this  one  lesson  go  out  from  this  meeting  of  the  State 
Board  in  the  matter  of  the  cultivation  of  fruit :  Have  as 
few  varieties  as  possible,  and  put  your  whole  effort  into  that 
direction  and  make  a  success  of  it. 
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In  this  matter  of  judging  by  points,  those  of  us  who  have 
had  experience  are  called  experts,  but  a  good  many  of  you 
in  your  experience  find  it  very  difficult  to  judge  collections 
because  the  tests  of  que  individual  may  differ  from  another^ 
and  there  are  never  two  collections  brought  in  which  are  of 
precisely  the  same  conditions ;  besides,  many  times  the  judg- 
ment is  made  as  to  quantity,  and  the  award  is  given  to  the 
person  who  brings  in  the  largest  variety,  rather  than  the 
best.  So  I  think  we  want  to  discourage  the  idea  of  collec- 
tions in  all  of  our  exhibitions  in  Massachusetts,  but  bring  it 
up  and  put  Baldwins  by  Baldwins  and  Gravensteins  by 
Gravensteins.  If  there  are  twenty  or  thirty  or  forty  ex- 
hibitors, and  the  more  the  better,  their  fruit  side  by  side, 
by  such  tests  you  can  judge  them  intelligently  and  equitably, 
and  you  are  doing  a  great  deal  of  service,  in  my  judgment,, 
to  the  horticulture  of  Massachusetts.  There  are  some  vari- 
eties that  are  of  no  use  only  to  count.  There  are  too  many 
varieties,  as  was  said  by  my  friend,  upon  the  market  for 
profit,  and  I  think  our  horticultural  society  is  doing  a  good 
work  in  coming  down  to  a  scale  of  points,  and  also  encourag- 
ing but  a  few  varieties. 

Now,  I  have  talked  at  random,  but  I  think  those  are  a  few 
points  that  are  worthy  of  careful  consideration  and  attention. 

Mr.  J.  C.  Newhall  (of  Conway) .  Formerly  we  used  to 
raise  peaches  very  al^undantly  all  around  Massachusetts,  but 
of  late  years  we  cannot  raise  any.  When  I  was  in  Chicago 
in  the  Massachusetts  Building  one  morning  with  a  friend,  he 
said,  "Here  are  some  peaches  which  have  come  here  thin 
morning."  I  looked  at  them,  — the  most  magnificent  basket 
of  peaches  I  ever  saw.  Said  I,  '<  Where  are  these  from?'* 
He  said,  *' These  came  from  Massachusetts,  and  got  here 
this  morning,  a  new  variety."  They  were  said  to  be  the 
Crosby  peach,  and  I  want  to  ask  Mr.  Wood  if  he  knows 
anything  about  them. 

Mr.  Wood.  Yes,  sir.  They  made  their  appearance,  I 
think,  on  our  tables  three  years  ago  this  last  season,  and  it 
is  claimed  for  this  variety  that  where  it  has  been  set  in  the 
orchard  side  by  side  with  the  old  varieties,  in  seasons  when 
the  fruit  buds  on  the  old  varieties  have  been  substan- 
tially all   killed  it   has  produced  a  very  satisfactory  crop. 
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We  have  a  gentleman  in  Somerville  with  limited  ground,  but 
all  through  the  seasons  1883  to  1887,  when  Mr.  Hale  of 
Connecticut  was  trying  so  hard  to  get  peaches  from  his  or- 
chard and  did  not  succeed  a  single  year,  that  man  had  peaches 
for  our  tables  every  year,  and  handsome  specimens,  all 
grown  from  seedling  trees.  Therefore  I  believe  we  have 
got  to  get  back  to  first  principles.  I  do  not  believe  there  is 
anything  in  our  soil  or  climate  or  anything  else  because  of 
which  we  cannot  grow  peaches  just  as  well  as  when  we  were 
boys. 

Mr.  E.  CusHMAN  (of  Lakeville).  In  regard  to  peach 
culture,  I  wish  to  say  that  within  sight  of  my  house  there 
are  forty  acres  of  peach  orchard  owned  by  a  gentleman  from 
Geneva,  N.  Y.,  and  he  bought  on  the  shore  of  Lake  Samoset 
about  one  hundred  or  one  hundred  and  twenty-five  acres  of 
what  you  would  call  the  nicest  pasture  land,  land  there  is  an 
abundance  of  in  Plymouth  County,  and  growing  sweet  fern 
and  wild  grasses.  He  ploughed  that  land  and  set  these  trees 
with  a  good  deal  of  care.  The  native  residents  were  scoffing  at 
him,  wholly  incredulous,  assuring  him  he  never  would  get  a 
peach  to  a  tree.  It  was  my  good  fortune  last  spring  to  travel 
through  the  Middle  States  at  the  time  the  peach  orchards  were 
in  blossom.  I  saw  some  beautiful  sights,  I  assure  you,  but  on 
my  return  home  about  a  week  later  this  orchard  was  in  blos- 
som, and  I  saw  no  more  healthy  orchard  anywhere  in  the 
Middle  States  than  I  saw  in  my  own  township.  That  orchard 
has  been  fertilized  wholly  by  chemical  fertilizers,  about  two 
quarts  of  fine-ground  bone  and  about  a  quart  of  muriate  of 
potash,  and  thoroughly  worked  into  an  excavation  of  about. 
six  feet  in  diameter  for  each  tree.  The  gentleman  spent  a. 
good  deal  of  money  setting  out  those  trees,  but  his  foreman, 
in  conversation  with  me,  told  me  this  fall  that  notwithstand- 
ing the  crop  was  injured  very  much  indeed  by  a  high  wind 
that  swept  over  our  county,  and,  I  suppose,  all  over  the 
State,  blowing  our  apples  and  peaches  and  fruit  in  some  sec- 
tions entirely  to  the  ground, —  notwithstanding,  I  am  told 
that  the  two  crops  three  or  four  years  from  setting  out  had 
paid  for  all  the  labor  and  the  land.  He  has  had  no  trouble 
at  all.  There  is  no  indication  of  the  yellows.  It  looks  as 
if  the  orchard  would  be  a  great  success.     He  bought  his  new 
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baskets  by  the  car-load  two  years  ago,  and  that  fruit  was  put 
into  those  new  baskets  and  sent  away  to  market.  I  believe 
that  we  should  renew  our  cultivation  of  the  peach,  and  that 
we  shall  see  peaches  lying  upon  the  ground  in  our  gardens 
as  we  saw  them  in  our  boyhood. 

But,  gentlemen,  that  is  not  the  fruit  in  which  we  are  the 
most  interested,  I  have  been  particularly  pleased  with  the 
paper  this  afternoon.  It  seems  to  me  that  we  cannot  over- 
estimate the  value  of  the  red  apple  crop  here  in  Massa- 
chusetts. Our  Massachusetts  farms  lie  directly  in  the  centre 
of  the  great  red  apple  belt  of  the  world.  Go  where  you  will, 
you  will  not  find  the  Baldwin  apple  maturing  with  that 
peculiar  flavor  and  size  that  it  matures  with  here  in  New 
England.  North  the  red  apple  grows  smaller  and  to  the 
south  it  does  not  do  as  well,  but  in  New  England  the  Baldwin 
reaches  its  perfection. 

In  our  eastern  section  we  hear  a  great  deal  about  the  cran- 
berry crop,  and  a  very  large  part  of  the  cranberry  crop  goes 
to  foreign  countries,  where  the  fruit  is  not  grown.  The 
apple  growers  of  New  England  have  no  necessity  for  any 
large  expenditure  to  introduce  the  apple  in  foreign  places, 
for  there  is  no  place  on  the  face  of  the  globe  where  the  apple 
is  not  appreciated.  Carry  it  where  you  will,  wherever  it  is 
known  it  is  sought  with  an  eagerness  that  surpasses  our 
relish  for  the  fruits  of  the  tropics ;  so  that  I  say,  brother 
farmers,  let  us  make  the  most  of  this,  our  great  blessing. 
We  can  cover  the  hillsides  of  New  England  with  Baldwin 
orchards,  and  at  the  same  time  we  can  keep  three  varieties 
of  farm  stock  which  to-day  are  acknowledged  to  be  the  most 
profitable  variety  that  we  can  keep  on  our  farms.  I  refer  to 
sheep,  swine  and  poultry,  which  can  be  kept  in  connection 
with  our  Baldwin  apple  orchards.  In  feet,  poultry  can  be 
kept  with  better  success  where  we  have  fruit  trees  than 
where  there  are  no  fruit  trees.  We  cannot,  I  say,  overesti- 
mate the  value  of  the  crop  that  has  been  reconmiended  in  the 
paper,  and  I  have  been  particularly  pleased,  and  I  know  that 
as  an  incentive  to  the  farmers  of  Massachusetts  it  will  result 
in  great  value. 

Mr. .     I  want  to  ask  a  question.     In  setting  out  an 

orchard,  among  other  varieties  of  apples  I  tried  Roxbury 
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Russets  twenty-eight  years  ago,  and  I  have  been  surprised 
that  in  the  past  ten  years  there  have  not  been  ten  bushels  of 
good,  fine  apples,  and  I  would  like  to  inquire  if  others  in 
this  neighborhood  have  succeeded  in  raising  Roxbury  Rus* 
sets  with  any  success.  If  they  have  not,  it  will  not  be  ad- 
visable to  set  out  Roxbury  Russets  in  that  part  of  the  county* 

Mr.  Wood.  I  do  not  know  personally  as  to  fruit  growing 
here,  but  the  Roxbury  Russet  in  the  towns  of  Sherborn  and 
Holliston  and  some  parts  of  Milford  is  probably  the  most 
profitable  apple  they  grow.  It  may  be  it  is  owing  to  the 
difference  of  locality.  I  have  some  two  or  three  trees  on 
my  own  place  to  supply  a  local  demand,  but  the  Baldwin  i» 
the  most  desirable  variety. 

Mr.  Pratt.  If  you  were  going  to  recommend  a  man  to 
set  out  an  orchard  to-day  for  market  purposes,  would  you 
not  reconmiend  him  to  set  out  entirely  the  Baldwin  apple  ? 

Mr.  Wood.  In  my  paper  I  recommended  the  varieties  I 
would  use  in  an  orchard,  but  I  would  set  out  more  Baldwins 
than  any  other. 

Mr.  CusHMAX.  With  me  the  Golden  Russet  has  been  & 
good  success,  but  the  Roxbury  Russet  has  never  been  a  suc- 
cess. The  codling  moth  attacks  them  more  than  any  other 
apple  I  have. 

Mr.  Wood.  There  is  a  new  variety  of  Russet  down  in 
Acton  that  is  very  promising,  called  the  Fletcher  Russet.  It 
was  shown  at  the  Bay  State  Fair  in  Boston.  Mr.  Augur 
was  there  from  Connecticut  and  was  very  much  delighted 
with  it,  and  I  think  engaged  scions  at  that  time.  Whether 
he  has  grown  it  or  not  I  do  not  know.  It  has  been  shown 
by  the  originator,  John  Fletcher,  and  Mr.  W.  H.  Teele^ 
either  of  whom  I  have  no  doubt  will  furnish  you  with  scions. 
It  is  larger  than  the  Roxbury  Russet,  of  handsome  form  and 
good  quality,  and  it  will  keep  as  well  as  the  Roxbury  Russet. 

Mr.  Millard.  I  would  like  to  ask  as  to  whether  it  is 
better  to  buy  our  trees  at  home  or  abroad. 

Mr.  Draper.  The  trouble  is  not  with  the  trees  that  we 
buy  from  the  travelling  salesmen.  The  trouble  is  with  the 
way  the  business  is  conducted.  If  I  wanted  to  buy  nice 
apple  trees,  if  I  could  get  the  varieties  I  wanted,  I  would 
buy  them  direct  from  Stephen  Hoyt  &  Sons  of  Connecticut, 
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because  I  consider  they  are  growing  the  finest  apple  trees 
that  can  be  found.  It  may  not  surprise  you  to  know 
that  they  sometimes  furnish  a  great  many  apple  trees  that 
go  to  dealers  in  New  York  and  come  back  again  to  New 
England  from  Geneva  and  Syracuse.  As  I  said,  the  trouble 
is  the  w^ay  the  business  is  done.  A  man  takes  an  order. 
His  business  is  not  like  handling  other  merchandise ;  it  is 
handling  live  stock.  They  are  not  subject  to  the  same  abuse 
in  transmission,  so  that,  to  carry  on  the  business  of  a  large 
line  of  canvassing  jobbers,  they  employ  canvassers,  and  the 
canvassers  take  the  orders  and  send  them  to  the  jobbers, 
who  pack  them  to  different  parts  of  the  country,  and  these 
persons  who  sell  to  you  take  your  orders,  and  usually  some- 
body else  delivers  the  goods.  That  seems  to  he  one  of  the 
peculiarities  of  the  business.  It  is  impossible  to  do  the 
business  in  the  short  time  that  they  have  at  their  command. 
They  have  only  five  or  six  weeks  in  which  to  do  the  busi- 
ness of  the  year,  while  every  other  kind  of  merchant  has 
twelve  months  to  do  his  business.  Thousands  and  hundreds 
of  thousands  of  trees,  vines,  shrubs  and  plants  have  been 
packed,  and  are  to-day  in  cold  storage,  in  cellars  all  through 
the  fruit-growing  region  of  New  York  State,  and  as  early  as 
the  middle  of  February  the  orders  from  the  canvassers  w^ill 
be  sent  to  the  general  head,  and  wherever  they  may  have 
established  their  packing  quarters  the  work  of  packing  be- 
gins all  through  the  month  of  March.  If  you  go  into  those 
places  you  will  find  them  filling  orders  from  all  over  New 
England.  They  are  packed  carefully  and  done  up  in  straw, 
and  packed  in  cases  and  marked  for  the  places  that  they  are 
to  go.  Then  they  are  started  along  about  the  first  of  April, 
or  as  soon  as  it  is  safe  to  ship  on  account  of  frost.  You 
will  find  these  boxes  at  the  railroad  stations  all  over  New 
York,  and  a  week  or  ten  days  sometimes  w^ill  pass  before  a 
person  comes  to  deliver  them,  so  that  the  trees  are  not  dug 
fresh  from  the  soil.  It  is  an  utter  impossibility  for  the  men 
to  do  it,  so  they  are  tw^o  months  out  of  the  ground ;  they 
are  two  months  in  the  packing  boxes  many  times  before  they 
are  distributed.  And  then  the  man  that  handles  them  goes 
and  unpacks  the  box,  and  sets  them  all  up  around  the  stable 
or  wherever  the  place  may  be,  and  many  times  puts  them 
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out  right  on  the  ground,  left  standing  in  the  dirt,  where  all 
the  vitality  is  taken  out  of  those  trees,  and  so  there  is  a  dis- 
advantage of  buying  trees  of  the  canvassers.  Now,  I  say, 
buy  direct  from  some  reliable  nurseryman  in  whom  you  have 
confidence,  insist  upon  spring  trees,  and  you  will  save  ninety- 
nine  out  of  every  one  hundred  trees  you  buy.  On  the  other 
hand,  speaking  from  experience,  75  per  cent  of  the  trees 
sold  the  other  way  are  not  worth  a  cent  in  three  years'  time. 

Mr.  Millard.  The  point  that  I  desired  to  draw  out  was 
this :  whether  home-grown  trees  or  foreign-grown  trees 
which  would  be  in  a  way  congenial  to  our  soil  here  might 
be  the  best  for  us  to  use. 

Mr.  Draper.  I  think  it  makes  but  very  little  difference. 
If  you  take  a  tree  growing  in  Genesee  Valley  in  New  York 
State,  where  the  roots  strike  down  two  feet,  and  get  just  two 
or  three  roots  down  deep  in  the  soil,  they  can  make  an  im- 
mense growth,  three  feet,  perhaps  five  feet  the  first  year  and 
three  the  second,  according  to  the  special  gro^d:h  of  the  tree 
I  would  want;  but  tens  of  thousands  of  these  trees  are 
grown  by  fanners  in  New  York  State  on  high  land.  If  you 
take  a  tree  growing  on  good  ordinary  soil  and  give  it  a  good 
root  and  a  good  fair  growth  of  body,  a  good  growth  of  wood, 
you  will  have  as  good  a  tree  from  New  York  State  as  from 
New  England,  but  do  not  take  the  trees  grown  in  rich  bottom 
land,  where  they  get  a  three-year-old  tree  in  one  year. 

Question.  Mr.  Chairman,  I  would  like  to  ask  Mr.  Wood, 
considering  the  probability  that  a  good  many  people  never 
will  buy  trees  at  all,  even  of  Mr.  Draper,  whether  it  would 
not  be  advisable  for  our  young  people  to  raise  them  in  their 
own  gardens  or  on  the  farms,  where  our  boys  and  girls  can 
raise  hundreds  of  apple  trees  and  delight  in  their  employ- 
ment. They  can  take  them  up  when  they  please.  I  mean 
they  can  take  them  up  when  they  are  ready,  and  put  them 
out  in  the  orchard,  and  thus  prevent  exposing  them  very 
much.  I  do  not  want  to  dispute  anything  Mr.  Draper  has 
said,  but,  after  all,  if  these  trees  were  home-grown  and  we 
should  put  them  out  we  should  have  orchards,  and  nursery- 
men might  sell  more  than  they  sell  now. 

Mr.  Wood.  Children  can  be  induced  to  go  into  no  bet- 
ter employment  than  growing  seedlings,  and  they  can  be 
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grown  on  any  farm,  requiring  very  little  attention.  They  . 
require  transplanting  when  one  or  two  years  old,  and  have 
the  tap  root  cut  off,  causing  the  roots  to  branch  out  near  the 
surface.  They  should  be  set  in  rows  one  foot  apart,  and 
are  early  budded  or  grafted.  Care  should  be  taken  to  keep 
the  trunks  straight,  and  if  given  good  cultivation  may  be  set 
permanently  in  the  orchard  when  three  years  old  from  the 
bud.  In  selecting  trees  you  examine  the  heads  carefully 
to  see  that  they  have  a  nice  form,  but  pay  very  little 
attention  to  the  roots.  Now,  in  buying  an  apple  or  a 
pear  tree  I  very  seldom  look  at  the  head  at  all  except  to 
see  it  has  not  been  maltreated.  If  you  will  set  out  your 
tree  so  that  the  roots  will  run  near  the  top  of  the  ground, 
the  head  may  be  formed  after  the  tree  is  set  out.  It  is  the 
root  that  needs  attention.  After  you  have  planted  your  tree 
the  roots  are  beyond  your  control,  but  the  head  is  above 
ground  and  may  be  easily  grown  to  any  desired  shape. 

Mr.  Joseph  S.  Perby  (of  Worcester).  Mr.  Chairman 
and  gentlemen,  I  have  been  an  interested  listener  to  the 
remarks  made.  I  have  had  considerable  experience  in  regard 
to  growing  fruit  for  the  last  thirty  or  forty  years.  That  is, 
my  father  before  me  was  a  large  fruit-grower,  and  within 
the  last  three  or  four  years,  in  my  old  age,  I  thought  I  would 
start  an  orchard  myself,  so  three  years  ago  this  last  spring 
I  bought  a  very  fine  piece  of  hill  land  and  manured  it  very 
well,  and  raised  mostly  com.  I  raised  a  little  over  3,000 
bushels  once  on  twenty-two  acres.  Well,  the  next  year,  that 
was  last  fall,  I  manured  it  again.  The  second  year  I  planted 
fifteen  acres  of  corn,  and  I  had  1,700  bushels  of  ears  of  com 
on  the  fifteen  acres,  and  I  raised  four  acres  of  cabbages.  I 
planted  my  trees  this  last  spring.  I  set  out  1,035  trees,  and 
every  tree  lived.  There  was  one  that  got  pulled  up.  There 
were  1,034,  and  every  tree  lived.  Very  few  have  grown 
less  than  six  inches,  and  a  few  a  foot  and  a  half.  This  year 
I  am  manuring  this  land,  and  am  going  to  continue  to  culti- 
vate and  manure  for  a  series  of  years  until  they  get  up  to 
bearing  condition,  if  I  live.  Of  course,  I  cannot  tell  how  I 
shall  succeed.  As  one  gentleman  said  here  to-day,  I  have 
done  it  for  the  fun  of  it,  and  I  am  certainly  very  much 
pleased  with  the  appearance  of  this  year's  growth.     I  shall 
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endeavor  to  keep  on  the  same  way  that  I  have  begun,  manur- 
ing and  cultivating. 

Mr.  Wood.     What  varieties  have  you? 

Mr.  Perry.  I  set  out  a  good  deal  according  to  your  rec- 
ommendation.    I  set  out  1,035  Baldwins. 

The  Chairman.  We  have  now  but  a  very  iew  minutes, 
and  I  want  to  hear  from  the  Secretary. 

Secretary  Sessions.  I  suppose,  Mr.  Chairman,  it  is  about 
time  to  bring  this  meeting  to  a  close.  I  do  not  propose  to 
add  anything  to  the  discussion  specially  before  us,  but  I  want 
to  say  to  you,  as  representing  the  Great  Banington  people 
and  the  Housatonic  Valley  and  South  Berkshire,  that  I  be- 
lieve the  Board  considers  this  one  of  its  most  successful 
meetings.  In  the  matter  of  attendance  we  are  more  than 
pleased,  although,  of  course,  we  should  have  been  better 
pleased  with  a  little  larger  audience  to-day ;  but  I  under- 
stand that  is  considerably  accounted  for  by  the  annual  meet- 
ing of  the  Berkshire  Society  at  Pittsfield,  of  which  many 
farmers  in  this  vicinity  are  members.  The  record  has  been 
kept  of  the  attendance  at  these  public  winter  meetings  since 
1887,  and  I  asked  my  clerk,  who  is  familiar  with  those 
figures,  to  give  me  an  estimate  of  how  the  attendance  through 
this  meeting  compared  with  those  we  have  had  since  then, 
and  it  is  very  much  in  favor  of  the  Great  Barrington  meeting. 
I  say  this  that  you  people  of  Great  Barrington,  while  you 
may  feel  that  you  have  not  done  all  you  ought,  may  feel  that 
you  have  given  a  creditable  reception  to  the  Board  and  have 
had  a  well-attended  meeting.  I  think  that  the  Board  should 
express  its  thanks  to  the  Housatonic  Society  and  the  people 
of  Great  Barrington  for  the  manner  in  which  we  have  been 
received,  and  if  one  of  the  members  of  the  Board  will  make 
the  motion,  the  chairman  will  put  it,  I  have  no  doubt. 

Mr.  CusHMAN.  Mr.  Chairman,  before  this  meeting  shall 
close,  as  a  member  of  this  Board  from  the  extreme  limit  of 
the  Commonwealth,  I  wish  to  make  a  motion  that  this  Board 
express  to  this  Housatonic  Valley  Society  and  to  the  people 
of  Great  Barrington  generally  its  appreciation  of  their  kind- 
ness, of  their  hospitality,  and  of  their  cordial  greetings ; 
that  we  fully  appreciate  the  pleasantness  of  our  visit  here 
and  our  accommodations,  and  that  we  leave  with  the  kindest 
feelings  to  all. 


194        BOARD  OF  AGRICULTURE,    [Pub.  Doc.  No.  4. 

(The  motion  was  unanimously  adopted.) 

The  Chairman.  I  wish  to  make  one  statement  about 
what  has  been  alluded  to  by  the  Secretary,  by  way  of 
explanation  why  the  audience  of  to-day  is  so  much  smaller 
than  it  was  yesterday.  To-day  is  the  annual  meeting  of  the 
old  Berkshire  Society,  incorporated  in  1811.  There  are 
questions  of  vital  importance  to  come  before  that  society  for 
action,  and  many  gentlemen  have  gone  t/O  that  meeting  who 
otherwise  would  have  been  here  to-day,  although  I  see  a 
great  many  here  to-day  whom  I  did  not  expect,  and  I  hope 
you  will  accept  this  explanation,  and  understand  that  their 
absence  is  not  due  to  any  want  of  respect  for  the  Board. 

Now,  gentlemen,  in  behalf  of  the  Housatonic  Society  and 
in  behalf  of  the  citizens  of  Great  Barrington,  I  return  thanks 
for  the  acceptance  by  the  Board  of  our  invitation.  Hoping 
and  wishing,  gentlemen,  that  I  may  hear  of  the  safe  return 
of  each  and  all  of  you  to  your  homes,  we  will  call  this  meet- 
ing dissolved. 
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STATE  BOARD  OF  CATTLE  COMMISSIONERS. 


7b  the  Honorable  Senate  and  House  of  Representatives, 

The  State  Board  of  Cattle  Commissioners  beg  to  present 
the  following  report  of  their  work  for  the  year  1893  :  — 

In  accordance  with  the  demands  of  chapter  58  of  the  Pub- 
lic Statutes,  as  amended  in  the  Legislature  of  1892  by  a  law 
entitled  **  An  Act  to  more  effectually  prevent  the  spread  of 
tuberculosis"  (see  Appendix  A),  the  work  of  perfecting  the 
corps  of  inspectors  throughout  the  State,  which  had  been 
commenced  in  May,  1892,  was  continued  with  as  much  vigor 
as  was  possible,  but  with  rather  discouraging  results,  be- 
cause the  officers  of  many  of  the  cities  and  towns  affected 
to  believe  that  the  provisions  of  the  law  were  not  to  be 
earnestly  enforced,  and  therefore  the  attending  expense  was 
one  that  could  be  avoided  as  well  as  not  until  June  3,  when 
the  provisions  of  chapter  306  of  the  Acts  of  1893  came  into 
force,  making  it  possible  for  the  Commissioners  to  appoint 
inspectors  in  such  cities  and  towns  as  did  not  comply  with 
the  provisions  of  the  several  acts,  and  to  compel  such  delin- 
quent towns  to  pay  the  salaries  of  such  inspectors  from  their 
own  treasuries  (see  Appendix  B). 

Shortly  after  the  passage  of  the  act  of  1893,  namely,  in 
May,  the  following  circular  was  prepared,  and,  together  with 
a  copy  of  the  new  law,  sent  to  the  proper  officers  in  each 
city  and  town  throughout  the  State  :  — 

Boston,  May,  1893. 
Geittlemen:  —  The  duties  of  cities  and  towns  in  relation  to 
their  work  in  sappressing  and  preventing  the  spread  of  coDtagious 
diseases  among  domestic  animals  has  been  somewhat  more  clearly 
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defined  by  a  recent  act  of  the  Legislature,  a  copy  of  which  is 
herewith  enclosed. 

The  Board  desires  to  call  your  especial  attention  to  sections  five 
and  six  of  said  act,  and  also  to  the  necessity  of  immediately  ap- 
pointing efficient  inspectors,  if  it  has  not  already  been  done. 

Shortly  following  this,  namely,  in  June,  the  new  hiw  going 
into  effect  June  3,  the  following  circular  letter  of  ''  Instruc- 
tions to  Inspectors  "  was  prepared,  and  a  copy  sent  to  each 
one  of  the  inspectors,  so  far  as  their  names  and  addresses 
were  known  at  this  office  :  — 

COMMONWEALTH  OF  MASSACHUSETTS. 

Board  of  Cattle  Commissioners, 

Secretary's  Office,  50  Village  Street, 

Boston,  June,  1893. 

The  Board  of  Cattle  Commissioners  having  been  requested  by 
several  of  the  cities  and  towns  of  the  Commonwealth  to  define  the 
duties  of  the  inspectors  of  *'  animals  intended  for  slaughter  or 
kept  for  the  production  of  milk,"  so  far  as  such  duties  relate  to 
the  business  of  this  Commission,  beg  to  present  the  following 

Instruction  to  Inspectors. 
Hmo  they  are  Airpointed  and  lienioved, 

1.  Inspectors  are  to  be  appointed  annually  in  the  month  of 
April,  by  the  mayor  and  aldermen  of  cities  and  by  the  selectmen 
of  towns. 

2.  Whenever  such  appointments  are  not  made,  the  Board  of 
Catlle  Commissioners  have  the  power  to  appoint  such  inspectors. 

8.  The  officers  of  the  city  or  town  may  remove  any  inspector 
appointed  by  them  who  fails  to  be  sworn  and  faithfully  perform 
his  duties. 

4.  The  Board  of  Cattle  Commissioners  may  remove  any 
inspector  for  the  same  cause. 

Duties  in  Relation  to  the  Work  of  the  Cattle  Commission. 

5.  The  duties  of  the  inspectors  include  an  examination  of  all 
animals  kept  for  the  production  of  milk,  all  animals  intended  for 
slaaghter,  and  all  meats  that  are  found,  or  exposed  for  sale,  within 
their  districts. 

6.  An  inspector  may,  for  the  purpose  of  inspection,  enter  into 
all  buildings  or  enclosures  where  such  animals  or  meats  are  kept, 
stored  or  exposed  for  slaughter  or  for  sale. 
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7.  Whenever  an  inspector  finds  any  meat  that  in  his  judgment  is 
tainted,  cormpted  or  unwholesome,  he  should  seize  and  destroy 
the  same,  unless  at  the  time  of  such  seizure  the  owner  of  the  prop- 
erty notifies  the  inspector  in  writing  that  he  desires  to  appeal  to  the 
Board  of  Health.  It  is  then  the  duty  of  the  inspector  to  imme- 
diately cause  such  property  to  be  inspected  by  the  Board  of 
Health,  or  a  committee  thereof,  consisting  of  not  less  than  two 
members. 

8.  Whenever  an  inspector  finds  an  animal  which  in  his  judg- 
ment is  diseased,  he  should  immediately  notify  the  local  Board  of 
Health  and  the  Secretary  of  the  Board  of  Cattle  Commissioners  of 
the  fact,  stating  the  supposed  disease. 

9.  The  law  has  defined  the  contagious  diseases  to  be  glanders, 
farcy,  contagious  pleuro-pneumonia,  tuberculosis,  Texas  fever, 
foot  and  month  disease,  rinderpest,  hog  cholera  and  rabies. 

10.  Whenever  an  inspector  is  prevented,  in  the  exercise  of  his 
duty,  from  entering  any  premises,  he  should  not  use  force,  but 
should  make  complaint  before  a  police,  district  or  municipal  court, 
or  magistrate  authorized  to  issue  warrants  in  criminal  cases,  when- 
ever he  believes  that  any  diseased  animals,  or  diseased  or  unwhole- 
some meats,  are  kept  or  concealed  in  any  particular  house  or  place 
with  intent  to  kill,  sell  or  offer  tlic  same  for  food.  And  such 
magistrate  can  issue  a  warrant  for  the  search  of  such  animals  or 
articles ;  and  inspectors  should  see  that  persons  infringing  the 
law  in  this  way  are  properly  prosecuted. 

11.  An  inspector  who  fails  to  notify  his  local  Board  of  Health 
of  the  suspected  existence  of  a  contagious  disease,  or  who  fails  to 
comply  with  a  regulation  made  or  order  given  by  the  Cattle  Com- 
missioners, is  subject  to  a  fine  not  exoeeding  8500,  or  imprison- 
ment not  exceeding  one  year. 

ExamincUion  of  Herds. 

12.  All  herds  within  your  district  that  are  engaged  in  the  pro- 
duction of  milk,  or  in  which  there  are  animals  that  are  being  fat- 
tened for  beef,  shall  be  thoroughly  examined  by  you  as  often  as 
once  in  each  three  months. 

13.  If  they  are  found  to  be  entirely  free  from  disease,  the  same 
is  to  be  certified  by  you  upon  a  blank  which  will  be  furnished  from 
this  office,  which  blank  shall  be  given  to  the  owner  of  the  herd,  to 
be  used  by  him  for  his  own  advantage.  You  will  also  send  the 
required  certificate  to  this  office,  and  keep  your  own  memorandum 
of  the  date  and  the  result  of  the  inspection. 

14.  If,  on  the  contrary,  tuberculosis  is  found  to  exist  in  the  herd, 
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each  aDimal  showing  it  shall  be  isolated  on  the  farm,  or  in  some 
other  convenient  place  to  be  selected  by  yoa,  and  quarantined 
there,  under  the  authority  of  the  local  Board  of  Health,  who  shall 
at  once  notify  the  Commissioners.  The  milk  from  such  isolated 
animal  shall  not  be  sold,  and  in  such  instances  the  certificate  of 
health  shall  not  be  given  for  the  herd ;  or,  if  it  has  been  previously 
given,  it  shall  be  withdrawn.  Animals  that  have  been  quarantined 
should  not  be  killed  except  by  the  peimission  of  the  Board  of 
Health  imposing  such  quarantine,  and  in  your  presence,  as  their 
inspector,  or  in  the  presence  of*  an  inspector  appointed  by  them, 
who  will  at  once  certify  the  death  and  its  cause  to  this  office.  An 
animal  destroyed  in  this  way  cannot  be  paid  for  by  the  Common- 
wealth under  any  circumstances. 

15.  Whenever  you  have  reason  to  believe  that  any  new  animals 
have  recently  been  introduced  among  a  herd,  or  when  from  any 
reason,  at  any  time,  you  have  cause  to  suppose  that  disease  exists 
in  a  herd,  a  re-inspection  shall  be  made  at  once,  and  the  directions 
already  given  shall  be  followed. 

General  Directions. 

16.  All  suspected  animals  must  be  placed  in  quarantine  before 
the  Commissioners  are  called. 

17.  Inspectore  must  make  complaints  of  individual  animals,  not 
of  herds  in  general. 

18.  When  directions  from  boards  of  selectmen,  boards  of  health, 
or  the  Board  of  Cattle  Commissioners  conflict,  those  of  the  Cattle 
Commissioners  must  take  precedence. 

BtUcJiers*  a7id  Meat  Dealers*  Establishments, 

19.  Report  to  the  Commissioners  the  locations  of  all  slaughter- 
houses within  your  district ;  give  the  name  of  the  butcher,  the  class 
of  animals  killed,  the  days  of  slaughter ;  say  where  the  animals  to 
be  killed  are  obtained,  and  where  the  general  market  is  sought. 

20.  As  to  the  periodical  inspection  of  these  slaughter-houses, 
and  the  destruction  of  any  meat  that  may  be  considered  unfit  for 
human  consumption,  direction  and  action  are  to  be  taken  from  your 
local  Board  of  Health. 

21.  When,  however,  tuberculosis  is  found  to  exist  in  a  carcass^ 
great  endeavor  is  to  be  used  to  find  the  herd  from  whence  the 
animal  came ;  if  the  beef  is  of  local  production,  or  otherwise  ;  the 
town,  State  or  cattle  market  from  whence  it  was  procured ;  and  a 
report  as  to  the  facts  made  to  the  Commission. 
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General  Suggestions. 

22.  If  for  aDj  reason  you  desire  to  know  the  name  and  the 
address  of  the  inspector  for  any  town  within  this  Commonwealth 
from  which  animals  may  have  been  removed  to  your  district,  you 
can  obtain  the  same  by  application  to  this  office. 

23.  Notify  this  Board  of  your  action  promptly. 

24.  Notify  this  office  of  the  number  of  blank  certificates  that 
you  will  possibly  require. 

Levi  Stockbridge,  President^ 

Charles  P.  Lyman,  F.R.  C.V.  S.,  Secretary^ 

M.    O'CONNELL,  D.V.  S., 

Board  of  Cattle  Commissioners, 

Among  the  earlier  attempts  made  by  the  Commission  to 
get  at  the  probable  existence  of  tuberculosis  among  cattle, 
was  an  order  directing  that  all  herds  should  be  examined  as 
often  as  once  in  every  three  months ;  and  that,  each  time, 
the  oflSce  should  be  notified  of  their  actual  condition,  upon 
blanks  which  were  furnished  for  the  purpose.  After  trial 
of  this  order,  for  something  more  than  a  year,  the  Commis- 
sioners became  convinced  that  the  midsummer  examinations 
were  practically  useless,  because  of  the  extreme  diflSculty  of 
reaching  anjrthing  like  the  total  number  of  animals  at  this 
time  ;  and  that  the  midwinter  examination  would  not  repay 
its  cost ;  provided  a  thorough  examination  of  all  of  the  ani- 
mals could  be  made  in  the  fall  as  soon  as  they  had  been 
brought  into  the  barns,  and  again  in  the  spring,  just  before 
they  were  turned  out  to  pasture.  Therefore  in  September 
the  following  order  was  made,  and  the  inspectors  notified  of 
the  change :  — 

COMMONWEALTH  OF  MASSACHUSETTS. 

BoABD  OF  Cattle  Commissioness, 

Sbcrbtary's  Gtfice,  60  Yillaob  Street, 

Boston,  September,  1893. 

Deab  Sib  :  —  I  beg  to  call  your  attention  to  the  following  vote 
recently  passed  by  the  Board  of  Cattle  Commissiomers,  and  to  ask 
that  the  inspections  therein  called  for  are  properly,  carefully  and 
thoroughly  made ;  and  that  you  report  the  results  of  your  exami- 
nations to  this  office,  upon  the  proper  blanks,  within  as  short  a  time 
as  possible  after  the  completion  of  the  work. 

At  a  meeting  of  the  Board  of  Cattle  Commissioners  held  Sept. 
27, 1893,  it  was  voted  that  ^^  hereafter  inspectors  be  ordered  to 
make  two  thorough  examinatiSns  of  cattle  in  each  year:    one 
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during  October,  or  as  soon  as  possible  after  the  animals  come  in 
from  pasture ;  the  other  during  April,  or  just  before  the  animals 
are  turned  to  pasture.  That  inspectors  also  be  ordered,  and 
advised,  to  make  inspections  of  any  herds  of  animals  within  their 
district  whenever  any  emergency  arises,  or  whenever,  in  their 
judgment,  because  of  numerous  changes  or  otherwise,  it  is  better 
for  the  service  for  them  to  do  so." 

By  order  of  the  Board, 

Charles  P.  Lyman, 

Secretary, 
To  the  Inspector  of  Animals ^  etc,^  in . 

This  order  met  with  the  decided  approval  of  the  inspect- 
ors, in  that  it  saves  them  a  great  deal  of  hard,  unsatisfactory 
work ;  and  with  the  town  officers,  in  that  it  reduces  the  cost 
of  inspection  by  more  than  one-half,  for  both  inspections 
can  now  be  made  within  about  the  expenditure  of  time  for- 
merly required  in  the  summer  inspection  alone. 

While  in  these  ways  the  interest  of  the  officers  of  many 
of  the  towns  had  been  gained,  and  good  work  was  being 
done  under  their  direction,  there  were  still  so  many  towns 
(nearly  half)  that  had  not,  so  far  as  the  Commission  were 
aware,  complied  with  the  provisions  of  the  law,  that  in  Octo- 
ber it  was  deemed  necessary  to  issue  the  following  order :  — 

COMMONWEALTH   OF   MASSACHUSETTS, 

B0A.RD  OF  Cattle  Commissioiters, 

Secretary's  Office,  GO  Village  Street, 

Boston,  Oct.  27,  1893. 

To  the  Mayor  and  Aldermen  of  Cities  and  Selectmen  of  Towns, 

Gentlemen  :  —  At   a   regular   meeting  of  the  Board  of  Cattle 

Commissioners,  held  on  Friday,  Oct.  27,  1893,  it  was 

Voted  J  That,  in  the  opinion  of  this  Board,  in  order  to  extirpate 

tuberculosis   among   the  cattle  of  the  State,  it  is  necessary  that 

thorough  and  regular  inspections  be  made  of  all  animals ;  and  the 

Board  being  of  the  opinion  that  proper  inspections  have  not  been 

made  in  the  following  towns,  to  wit,  Acton,  Alford,  Araesbury, 

Arlington,  Ashburnham,   Ashby,  Ashfield,  Athol,  Attleborough, 

Avon,   Barnstable,  Barre,  Becket,  Bedford,  Bellingham,  Berlin, 

Billerica,  Boxborough,  Boylston,  Braintree,  Brewster,  Bridgewater, 

Brimfield,    Brookfleld,    Buckland,  Carlisle,   Carver,   Charlemont, 

Chatham,  Chelmsford,  Cheshire,  Chester,  Chicopee,  Clarksburg, 

Colrain,  Conway,  Dana,  Danvers,  Dartmouth,  Dedham,  Deerfield, 

Douglas,  Dracut,  Dudley,  Eastham,  Egremont,  Erving,  Everett, 

Freetown,  Gay  Head,  Georgetown,  Goshen,  Gosnold,  Granville, 
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Great  Barriogton,  Greenwich,  Hnntiogton,  Hamilton,  Hampden, 
Hancock,  Hardwick,  Harvard,  Harwich,  Hatfield,  Haverhill,  Hing- 
ham,  Hinsdale,  Holbrook,  Holden,  Hopedale,  Hopkinton,  Hub- 
bardston,  Hyde  Park,  Hjannis,  Lancaster,  Lanesborough,  Lenox, 
Leominster,  Leverett,  Lexington,  Lincoln,  Longmeadow,  Ludlow, 
Maiden,  Manchester,  Marblehead,  Marion,  Marshfield,  Marl- 
borough, Mashpee,  Medford,  Merrimac,  Methuen,  Middleborough, 
Middlefield,  Milford,  Millbury,  Millis,  Monroe,  Monson,  Mon- 
tague, Montgomery,  Mount  Washington,  Middletou,  Nantucket, 
Natick,  New  Ashford,  New  Braintree,  Newbury,  North  Andover, 
North  Adams,  North  Attleborough,  Northfield,  Otis,  Oxford, 
Palmer,  Pelham,  Pepperell,  Peru,  Petersham,  Plymouth,  Plymp- 
ton,  Provincetown,  Quincy,  Raynham,  Reading,  Rehoboth,  Revere, 
Richmond,  Rochester,  Rocklaud,  Royalston,  Russell,  Salisbury, 
Saudisfield,  Savoy,  Seekonk,  Sharon,  Sheffield,  Shelbume,  Shirley, 
Shrewsbury,  South  Hadley,  Southwick,  Spencer,  Sterling,  Stock- 
bridge,  Sudbury,  Sunderland,  Sutton,  Swampscott,  Templeton, 
Tewksbury,  Tolland,  Truro,  Tyringham,  Wales,  Ware,  Wareham, 
Warren,  Washington,  Wendell,  Wenham,  Westford,  West  Bridge- 
water,  Westminster,  West  Springfield,  West  Tisbury,  Whately, 
Williamstown,  Winchendon,  Windsor,  Winthrop,  Wrentham,  and 
Yarmouth,  it  is  hereby  ordered  that  these  shall  be  made,  within  the 
limits  of  said  towns,  as  follows :  two  thorough  examinations  of  all 
cattle  in  each  year ;  one  during  October,  or  as  soon  as  possible 
after  the  animals  come  in  from  pasture  ;  the  other  during  April, 
or  just  before  the  animals  are  turned  to  pasture.  That  inspectors 
also  make  inspections  of  any  herds  of  animals  within  their  dis- 
trict whenever  any  emergency  arises,  or  whenever,  in  their  judg- 
ment, because  of  numerous  changes  or  otherwise,  it  is  better  for 
the  service  for  them  to  do  so ;  and  that  the  returns  of  such  inspec- 
tions be  made  to  this  Board,  upon  blanks  which  will  be  furnished 
upon  application,  regularly,  and  as  soon  as  possible  after  the  said 
examinations  have  been  made. 

It  is  further  ordered  that  this  regulation  be  published  by  sending 
an  attested  copy  thereof  to  the  mayor  and  aldermen  of  cities  and 
the  selectmen  of  towns  of  each  of  said  towns,  and  to  all  known 
inspectors  within  their  limits  appointed  under  the  provisions  of 
chapter  57  of  the  Public  Statutes  and  acts  amendatory  thereof. 

Levi  Stockbridge,  President^ 

Charles  P.  Lymak,  F.  R.  C.V.  S.,  Secretary^ 

M.    O'CONNELL,    D.V.  S., 

Board  of  Cattle  Commissioners, 
A  true  copy.    Attest : 

E.  E.  Woods,  Clerk, 
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Thi8  order  has  been  so  well  received  and  acted  upon  that 
even  within  the  short  time  during  which  it  has  been  in  force, 
out  of  the  three  hundred  and  fifty-two  cities  and  towns  there 
are  two  hundred  and  seventy-nine  in  which  the  work  is  being 
done ;  and  there  are  good  indications  that  before  long  nearly 
all  of  the  remaining  seventy-three  towns  will  have  l)egun  to 
comply  with  the  order. 

When  the  magnitude  of  undertaking  the  establishment  of 
a  large  corps  of  inspectors  throughout  the  State  is  thor- 
oughly understood,  these  results,  reached  within  the  com- 
paratively short  time  of  eighteen  months,  are  exceedingly 
satisfactory,  and  show  evidence  of  an  interest  in  the  work 
on  the  part  of  by  far  the  greater  majority  of  the  towns  of 
the  Commonwealth  that  promises  exceedingly  well  for  the 
future. 

No  little  difficulty  has  been  encountered  by  the  towns  in 
getting  men  who  are  properly  qualified  to  do  the  work.  In 
a  number  of  cases  veterinary  surgeons  and  medical  practi- 
tioners have  been  appointed  ;  but  in  by  far  the  larger  num- 
ber of  instances  men  who  have  had  years  of  experience 
either  as  dealers  in  or  butchers  of  cattle  have  been  selected ; 
a  few  farmers,  who  have  had  special  opportunities,  have  been 
made  inspectors ;  while  there  have  been  only  a  compara- 
tively few  instances  in  which  the  appointment  made  has  not 
evidenced  a  desire  on  the  pail  of  the  town  to  do  all  that  it 
could  to  get  the  right  man  for  the  position* 

The  duty  of  the  inspector  includes  a  visit  to  each  plac«  in 
which  neat  cattle  are  kept;  these  locations,  unless  they  are 
already  known  to  him,  he  obtains  from  the  assessors'  books. 
He  then  makes  a  thoroughly  careful  examination  of  each 
such  animal,  and  if,  in  his  opinion,  no  contagious  disease 
exists  among  them  (contagious  diseases  under  the  law  are 
defined  by  section  3  of  chapter  306,  Acts  of  1893),  he  leaves 
with  the  owner  the  following  form  of  certificate :  — 


CERTIFICATE  OF  INSPECTION. 

To\vn  of  ,  month  of  ,  189     . 

I  hereby  certify  that  I  have  this  day  examined  a  herd  of  cows 

belonging  to  Mr  of  this  town.    I  haA'e  found  no  evidence  of 

the  existence  of  tuberculosis,  or  any  other  contagious  disease,  among 
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them,  and,  in  my  opinion,  milk  or  meat  from  &em  can  be  used  with 

entire  safety  by  the  conmiunity. 

Inspector. 

To  be  filled  out  and  left  with  the  owner  of  the  herd. 

If,  on  the  contrary,  an  animal  seems  to  him  to  perhaps  be 
the  victun  of  one  or  other  of  these  disorders,  he  withholds 
the  certificate,  and  reports  the  suspected  case  to  the  Com- 
missioners and  to  the  local  Board  of  Health,  whose  duty  it 
then  becomes  to  examine,  and,  if  necessary,  quarantine  the 
animal  and  notify  the  Commissioners. 

When  the  examination  is  completed,  a  return  of  it  is 
made  to  the  Conmiissioners  upon  the  following  form  of 
blank :  — 

CERTIFICATE  OF  INSPECTION. 

Town  of  ,  month  of  ,  189    . 

Name  of  owner,  .    Number  of  cattle,  .    Cows  in 

milk,  .    Bulls,  .    Cows  dry  and  not  fatting,  ; 

Fatting,  ;  Young,  ;  Oxen,  .    Are  they  free 

fcom  contagious  diseases  ?  .    Have  you  cause  to  suppose  that 

any  of  these  animals  have  tuberculosis  P  Have  you  notified 

the  Board  of  Health  of  these  facts  ?    If  so,  give  date,  .    How 

many  animals  are  now  in  quarantine  P  .    Remarks, 

This  blank  to  be  filled  out  and  sent  to  Boston. 

Thus  it  will  be  seen  that  a  considerable  amount  of  work 
must  l>e  done  which  requires  that  the  man  should  have  a  spe- 
cial sort  of  training  to  enable  him  to  perform ;  and  also  that 
a  man  who  has  proved  himself  to  be  of  good  capacity  should 
be  retained  in  the  office  as  long  as  possible  by  the  town. 
That  there  are  a  good  many  men  now  holding  the  position 
who  are  deeply  interested  in  the  work,  and  who  wish  in 
every  way  possible  to  qualify  themselves  as  fully  as  may  be, 
is  abundantly  evidenced  by  the  great  number  of  letters  which 
the  Commission  have  received  from  them,  asking  all  sorts 
of  questions  regarding  methods  of  detecting  the  various  dis- 
eases. Indeed,  these  letters  were  so  numerous,  and,  withal, 
evidenced  so  much  intelligent  knowledge  of  the  general  con- 
ditions, that  the  Commission  prepared  and  furnished  them 
with  a  pamphlet  regarding  tuberculosis,  for  their  use  (Ap- 
pendix C).  As  the  reports,  made  upon  the  blanks  already 
described,  are  received,  they  are  filed  in  the  office  in  such  a 
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way  that  the  particulars  regarding  the  exact  condition  of 
every  herd  can  be  told  at  any  time. 

The  inspectors  have  reported  the  particulars  regarding 
their  examination  of  123,908  head  of  neat  stock. 

Too  Much  Work. 

As  the  organization  of  the  work  of  the  inspectors  has 
become  more  and  more  perfect  throughout  the  State,  the 
amount  of  work  coming  to  the  Commission  has  grown  until 
at  the  present  time  it  is  perfectly  overwhelming,  and  cannot 
possibly  be  done  with  anything  like  the  promptness  which 
its  importance  demands,  and  which  any  just  consideration 
of  the  interests  of  the  owners  of  animals  requires.  The  work 
of  the  office  takes  the  whole  time  of  the  clerk,  and  the 
greater  part  of  that  of  the  secretary.  Calls  to  examine  sus- 
pected quarantined  animals  are  being  received  at  the  rate  of 
something  over  seven  a  day.  These  animals  are  so  scattered 
over  the  State,  and  take  so  much  time  to  reach  and  examine 
carefully,  that  it  is  impossible  for  the  two  remaining  Com- 
missioners to  average  to  reach  more  than  six  of  them  each 
in  a  week.  As  a  result,  inspectors  are  harshly  criticised  by 
owners ;  town  officers  are  threatened  with  suits  at  law  for 
damages,  arising  from  a  prolonged  quarantine  ;  and  the  Com- 
missioners are  attacked  by  all  three  for  not  properly  attend- 
ing to  their  duties.  Unless  some  remedy  can  be  found  for 
this  state  of  matters,  before  very  long,  the  result  will  be 
disastrous. 

This  probable  difficulty  was  foreseen  somewhat  last  year ; 
and  the  Legislature  then  changed  the  law,  which  had  made 
it  necessary  for  each  animal  to  be  examined  by  at  least  two 
Commissioners  before  it  could  be  condemned,  so  that  the 
condemnation  can  now  be  made  by  a  single  Commissioner. 
The  Board  also  asked,  at  that  time,  that  it  might  be  given 
power  to  appoint  competent  agents,  in  various  parts  of  the 
State,  who  could  be  promptly  sent  to  examine  into,  and  re- 
port to  the  Commissioners  upon,  such  cases  as  it  seemed 
desirable  to  treat  in  this  way,  for  any  reaoon.  This  request 
was  not  granted ;  and,  although  the  change  referred  to  in- 
creased the  efficiency  of  the  Board  considerably,  the  event 
has  proved  that  some  further  immediate  legislation  in  this 
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direction  will  be  necessary,  if  we  are  to  continue  the  work 
on  tuberculosis ;  that  is  to  say,  that,  while  the  new  laws 
have  imposed  a  very  greatly  increased  amount  of  work  upon 
the  Board,  they  have  not  increased  its  working  eflBciency  in 
any  commensurate  degree. 

If  the  present  law,  in  so  far  as  it  relates  to  the  appoint* 
ment  of  inspectors,  is  to  remain  in  force,  there  are  but  two 
remedies  which  suggest  themselves  here ;  first,  enlarge  the 
Board  by  the  addition  of  a  sufficient  number  of  new  Com- 
missioners ;  or,  second,  devise  some  plan  by  which  agents, 
to  be  appointed  by  the  Board,  can  be  allowed  so  much  free- 
dom of  action  that  the  present  condition  of  afiairs  will  not 
be  likely  to  again  occur.  There  is  one  possible  feature  of 
the  agent  plan  that  is  worth  special  consideration,  perhaps. 
The  whole  State  could  be  divided  up  into  districts ;  each  of 
these  districts  could  have  its  resident  agent,  to  whom,  through 
the  office  of  the  Commissioners,  many  of  the  cases  in  that 
district  could  be  sent,  and  which,  in  this  way,  would  be 
reached  promptly  and  at  a  minimum  expense  for  travelling 
fees.  It  is  also  true  that  a  great  many  of  the  calls  turn  out 
to  be  false  alarms ;  these  would  be  ended  entirely  by  a  single 
visit  of  the  agent.  As  a  matter  of  fact,  out  of  four  hundred 
and  ninety-nine  cases  recently  examined,  one  hundred  and 
four  proved  to  be  of  this  character. 

Indemnity. 

The  present  laws  of  Massachusetts  in  relation  to  the  sup- 
pression of  tuberculosis  difier  so  materially  from  those  in 
some  of  the  other  States,  and  generally  for  the  accomplish- 
ment of  the  same  end,  that  it  seems  to  us,  in  two  particulars 
at  any  rate,  to  be  worth  while  to  discuss  them,  shortly,  here. 

The  Massachusetts  laws  provide  that  each  town  in  the. 
Commonwealth  shall  support  one  or  more  inspectors,  whose 
duties  have  been  already  sufficiently  described  ;  and,  further, 
that  all  animals  that  are  thought  to  be  diseased  shall  be  de- 
stroyed without  remuneration  to  the  owner,  excepting  that 
in  those  cases  when  a  post-mortem  examination  shows  that 
the  animal  has  not  been  the  victim  of  the  disease,  as  sup- 
posed, the  owner  may  be  paid  its  foil  sound  value,  by  the 
State. 
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The  laws  of  some  other  of  the  States  provide  that  the 
owner  shall  in  all  cases  be  paid,  by  the  State  authority,  one- 
half  of  the  sound  value  of  the  animal  destroyed ;  and  be- 
cause of  this  fact  they  depend  upon  the  owners  of  the  sick 
animals  to  report  the  existence  of  the  suspicious  cases,  argu- 
ing that,  if  a  man  has  a  sick  animal,  he  will  be  so  glad  of  an 
opportunity  of  selling  him  in  this  way  that  he  is  sure  to  call 
upon  the  authorities  to  come  and  see  him. 

The  practical  objections  to  this  last-named  method  are 
many  and  serious.  In  the  first  place,  there  are  many  cases 
of  tuberculosis  found  by  our  inspectors,  in  animals  that  are 
supposed  by  their  owners  to  be  in  a  perfect  state  of  health. 
Farmers  and  dairymen  are  not  generally  good  judges  of 
animals  in  this  respect,  else  why  are  they  so  often  found  to 
have  just  bought  a  cow  that  skilled  examination  shows  is 
thoroughly  consumptive  ?  It  is  not  to  be  supposed  that  they 
would  voluntarily  do  so ;  and,  if  these  men  cannot  guard 
their  own  interests  and  protect  their  own  pockets  in  this  re- 
spect, they  certainly  cannot  be  relied  upon  to  protect  the 
interests  of  the  State  at  half  the  price. 

Again,  it  oftentimes  happens  that  an  animal  with  tubercu- 
losis will  give  a  full  flow  of  milk,  or  take  on  fat  as  easily 
and  fully  as  any  healthy  am'mal.  Is  it  likely  that  the  owner 
of  an  animal  of  this  sort,  even  if  he  knows  that  he  has  a 
consumptive  animal,  will  report  the  fact  for  the  purpose 
alone  of  obtaining  a  fraction  of  its  value  ?  There  are  plenty 
of  honest  men  who  will  do  it,  but  what  of  the  othei*s  who, 
alas,  exist  in  all  communities,  who  will  not  call  the  attention 
of  the  State  authority  to  their  sick  animals,  in  the  absence 
of  any  one  whose  business  it  is  to  do  so  ? 

The  practical  working  of  such  a  law,  in  this  respect,  will 
be  that  most  of  the  animals  reported  will  be  either  of  high 
class  or  else  belong  to  the  other  extreme,  and  that  is,  have 
become  so  far  w^orn  out  as  to  be  worth  less  than  one-half  of 
their  healthy  value  in  the  open  market. 

Further  very  serious  objection,  and  one  that  experience 
has  always  shown  to  be  inseparable  from  any  law  which  pays 
indemnity,  is  that  sooner  or  later  the  State  treasury  goes 
into  the  business  of  buying  diseased  animals  that  are  col- 
lected for  the  purpose  not  only  from  within  its  own  borders, 
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but  from  the  herds  of  neighboring  States  as  well ;  and  one 
of  two  things  happens, — either  the  amount  of  money  ex- 
pended is  so  large  that  the  law  becomes  too  much  of  a  bur- 
den to  the  tax  payers,  and  has  to  be  abandoned,  or  else  the 
State  maintaining  the  law  has  to  institute  a  quarantine 
against  the  animals  coming  in  from  another  State  or  States, 
according  to  the  drift  of  the  incoming  cattle  trade. 

Another  serious  objection  to  any  system  that  attempts  to 
eradicate  tuberculosis  by  relying  upon  owners  of  animals  to 
report  its  existence,  either  with  or  without  indemnity,  is 
to  be  found  in  the  nature  itself  of  the  disease.  The  con- 
tagious principle  is  not  as  freely  communicated  from  one  ani- 
mal to  another,  nor  is  it  by  any  means  as  commonly  produc- 
tive of  pronounced  symptoms  of  disorder  among  those  which 
have  become  its  victims,  as  is  that  of  contagious  pleuro- 
pneumonia, or,  in  fact,  any  other  of  the  known  contagious 
diseases  of  cattle.  On  the  contrary,  as  has  already  been 
shown,  it  exists  over  and  over  again  in  animals  that  are  to 
all  ordinary  appearances  in  a  most  perfect  state  of  health ; 
and,  further  than  this,  even  with  such  weakly  marked  indi- 
cations as  to  oftentimes  baffle  the  discovery  of  the  most  ex- 
pert practitioner,  until  by  repeated  careful  examinations  it  is 
finally  detected.  Any  law,  therefore,  that  does  not  recog- 
nize this  feature  of  tuberculosis,  and  meet  it,  so  far  as  pos- 
sible, by  providing  for  repeated  careful  examinations  of  all 
the  animals  by  those  who  have  been  more  or  less  drilled  in 
its  detection,  and  that  animals  in  which  the  disease  has  been 
discovered  shall  alone  be  killed,  will  most  assuredly  fail  of 
accomplishing  its  object.  There  is  no  such  thing  as  stamps 
ing  out  tuberculosis,  it  must  be  weeded  out ;  and  this  pro- 
cess, we  all  know,  needs  care,  time  and  patience. 

The  Massachusetts  law  avoids  these  evils,  but  in  so  doing 
sets  up  another,  to  its  full  extent,  which  has  but  a,  so  to  say, 
half  existence  in  the  law  that  pays  a  half  indemnity.  It  is 
true  that  it  oftentimes  is  very  hard  for  an  owner  to  be 
obliged  to  lose  an  animal  that  he  has  always  regarded  as 
being  healthy,  because  she  is  found  to  have  tuberculosis ;  it 
is  hard  for  men  to  lose  property  from  any  cause ;  but  when 
it  is  considered  that  the  use  of  the  milk  from  such  a  cow  may 
be  a  constant  source  of  danger  to  the  members  of  his  family 
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who  use  it  as  food,  or  that  the  meat,  if  eaten,  may  sow  the 
seed  of  such  a  disastrous  disease  as  consumption  in  the 
bodies  of  those  who  may  unwittingly  eat  it,  the  question  is 
at  once  changed ;  and  a  decision  must  be  made  as  to  whether 
it  is  a  greater  hardship  to  deprive  a  man  of  a  piece  of  prop- 
erty which  has  cost  him  forty  or  fifty  dollars,  or  to  allow  him 
to  retain  it,  or  sell  it,  when  by  so  doing  the  health  of  many, 
many  people  may  be  irrevocably  ruined.  If  indenmity  is  to 
be  paid  at  all,  it  should  be  fiill ;  half  measures  produce,  gen- 
erally, half  results ;  and  if  it  were  possible  to  limit  the  ex- 
penditure in  this  direction  to  within  proper  bounds,  it  might 
safely  be  considered  that  the  benefit  to  the  community  would 
offset  its  cost  to  them.  But  it  has  been  so  often  found  that 
this  payment  is  accompanied  by  a  carelessness  on  the  part  of 
owners,  which  really  nourishes  the  disease,  and  that  diseased 
animals  are  actually  imported  on  purpose  to  be  sold  to  the 
State,  that  such  a  law  defeats  itself  and  become  impracti- 
cable. 

Massachusetts  is  a  large  distributing  centre  for  the  cattle 
trade ;  animals  go  from  here  to  all  parts  of  New  England 
and  to  Europe,  and  its  supplies  are  drawn  from  a  great 
variety  of  sources.  Were  the  State  to  quarantine  against 
all  of  the  sources  from  which  animals  with  tuberculosis  are 
known  to  come  to  us,  this  valuable  trade,  which  now  gives 
profitable  employment  to  so  many,  would  be  ruined.  Tiiis 
quarantine,  for  Massachusetts,  is  not  practicable. 


Butchers. 

One  of  the  most  serious  obstacles  to  the  working  out  of 
the  law  rerardino:  tuberculous  animals  has  been  encountered 
through  unprincipled  butchers,  many  of  whom  are  estab- 
lished throughout  Massachusetts,  as  they  are  throughout 
many  other  States.  These  men  make  a  business  of  buying 
up  old  worn-out  or  sick  cows,  many  of  them  tuberculous,  for 
a  few  dollars  each,  killing  them,  and  disposing  of  the  meat 
and  other  products  of  the  carcass  to  the  best  advantage  pos- 
sible to  them.  In  this  way  a  considerable  quantity  of  the 
meat  of  tuberculous  animals  is  sold,  under  various  forms,  to 
unsuspecting  persons  to  be  used  as  food.  The  fact  that  these 
men  are  allowed  to  continue  in  this  business,  practically 
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ivithout  restriction,  makes  it  exceedingly  easy  for  those  cow 
owners  who  are  disposed  to  do  so  to  realize  some  few  dollars 
each  for  their  consumptive  cattle ;  and,  perhaps  not  unnatu- 
rally, certain  owners  prefer  to  do  this  rather  than  to  have 
the  animals  seized  and  killed  by  the  State  authorities,  from 
whom  they  receive  nothing  in  the  way  of  remuneration  for 
the  animal.  To  be  sure,  after  a  time,  when  the  present 
tnethods  of  inspection  have  become  more  perfect,  the  supply 
of  this  sort  of  animals  will  be  considerably  lessened,  per- 
haps even  so  much  so  as  to  drive  a  certain  small  number  of 
butchers  out  of  business  (this  has  already  been  done  to  some 
little  extent,  in  a  very  few  localities) ;  but  evidences  are 
plenty  to  show  that  when  this  period  has  been  reached  we 
shall  begin  to  receive  this  same  sort  of  cattle  from  some  of 
the  neighboring  State?,  as  dealers  are  already  collecting 
them  in  Vermont  and  New  Hampshire,  and  shipping  them 
here  by  the  carload  for  this  purpose.  So  that  it  would 
seem  to  be  desirable  to  make  it  impossible,  or  at  any  rate 
exceedingly  difficult,  for  these  unprincipled  butchers  to  sell 
meat  from  the  diseased  animals. 

Section  5  of  chapter  58  of  the  Public  Statutes  recites,  in 
part,  that  whoever  knowingly  sells,  or  offers  for  sale,  any 
diseased  animal,  or  any  diseased  or  unwholesome  meat,  shall 
be  punished  by  imprisonment  for  not  more  than  sixty  days, 
or  by  fine  not  more  than  one  hundred  dollars.  The  practical 
difficulty  in  enforcing  this  portion  of  the  law  is,  that  after  an 
animal  has  been  killed  and  cut  up  it  is  nearly  always  impos- 
sible to  say  whether  or  not  the  meat  has  or  has  not  come 
from  a  tuberculous  animal.  If,  on  the  other  hand,  it  can 
be  made  possible  for  the  inspectors  to  be  present  at  the  time 
of  the  butchering,  the  recognition  of  tuberculous  animals 
will  be  exceedingly  easy.  It  would  seem  as  if  all  butchers 
throughout  the  State  could  be  compelled  to  take  out  a 
license  to  do  business  from  the  board  of  health  in  the  town 
in  which  their  slaughter-house  is  located ;  and  that,  without 
too  much  hardship,  they  might  be  required  to  name  the  days 
of  the  week  upon  which  they  propose  to  kill  animals, 
together  with  the  time  of  day  at  which  they  propose  to  com- 
mence operations.  It  can  then  be  made  the  duty  of  the  in- 
spector to  be  present  at  such  times  to  examine  the  carcasses 
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as  the  animals  are  dressed.  This  regulation  would  have 
to  be  further  guarded  by  the  imposition  of  a  punishment  for 
all  those  who  butchered  animals  without  a  license ;  and  for 
any  licensed  butchers  who  were  found  slaughtering  any  kind 
of  animals  at  times  other  than  those  named  in  their  license, 
unlcjis  they  had  previously  arranged  with  the  inspector  to  be 
present.  Such  a  law  should  also  contain  a  clause  allowing 
any  person  to  kill  and  dress  one  of  his  own  animals  at  any 
time  that  he  chose  to  do  so,  after  having  arranged  with  the 
inspector  to  be  present.  This  clause  should  also  be  guarded 
by  a  penalty. 

The  Board  has  already  a  pretty  clear  knowledge  of  the 
locations  of  many  of  these  butchers,  and  attempts  have  re- 
peatedly been  made  to  prevent  them  from  carrying  on  this 
illicit  trade  by  bringing  the  matter  to  the  notice  of  the  local 
board  of  health ;  unfortunately,  however,  these  boards  have 
always  appeared  to  be  more  anxious  to  save  themselves  from 
any  necessity  of  interfering  with  the  man  than  they  have  to 
prevent  the  inhabitants  of  the  neighboring  towns  from  eating 
meat  that  may  be  unwholesome.  The  present  law,  although 
its  intent  is  plainly  manifest,  is,  as  a  matter  of  fact,  inoper- 
ative because  it  neglects  to  provide  practicable  measures  for 
carrying  out  its  evident  intent. 

Brighton  and  Watertown. 

Very  much  help  has  been  given  the  Commissioners  by  the 
hearty  way  in  which  the  city  of  Boston  and  the  town  of 
Watertown  have  taken  hold  of  the  work  in  the  large  cattle 
market  at  Brighton  and  at  the  Union  stock  yards.  Here  an 
inspector  is  in  attendance  upon  all  of  the  market  days,  who 
examines  the  animals  that  are  ofiered  for  sale,  and  quaran- 
tines all  that  seem  to  him  to  show  symptoms  of  consump- 
tion or  oiiier  contagious  disease,  under  the  law.  This 
prevents,  very  largely,  the  distribution  of  diseased  animals 
to  farmers,  dairjinen  and  others  who  may  wish  to  buy  milch 
cows  there.  But,  unfortunately,  the  dealers  in  the  sick  and 
worn-out  cattle  can  readily  find  the  means  of  selling  their 
peculiar  wares  to  willing  butchers,  without  having  to  bring 
them  to  either  one  of  these  large  markets.     This  trade  is 
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therefore  only  diverted ;  and  it  will  continue  just  as  long 
as  the  law,  which  is  meant  to  control  it,  can  possibly  be 
avoided. 

Glanders. 

Glanders,  or  its  prototype,  farcy,  has  made  its  appearance 
in  each  of  the  following-named  towns:  Attleborough, 
Auburn,  Boston,  Brockton,  Cambridge,  Chelsea,  Clinton, 
Concord,  Everett,  Fall  River,  Lawrence,  Lowell,  Milford, 
Millbury,  Natick,  Quincy,  Somerville,  Springfield,  Taunton, 
Westport  and  Winthrop. 

There  are  good  reasons  for  believing  that  many  cases  of 
glanders  exist  in  the  State  that  are  not  reported  either  to  the 
local  boards  of  health,  or  to  the  Commissioners ;  and  so  long 
as  the  law  is  allowed  to  remain  as  now,  so  that  it  becomes  the 
duty  only  of  such  persons  as  have  good  reason  to  suspect 
the  existence  of  the  disease  to  report  to  the  proper  author- 
ities, this  same  difficulty  will  be  felt.  The  greatest  part  of 
the  difficulty  is  now  found  to  exist  among  a  certain  class 
of  horse  dealers  and  stable  keepers  who  sell  horses,  as  well 
as  among  some  of  those  who  practice  medicine  among  ani- 
mals. The  first  named  of  these  hides  the  disease  so  that  he 
may  sell  the  hoi'se  to  some  unsusi)ecting  person ;  the  second 
sort  do  not  report  the  case  because  of  indifference,  or  else 
because  by  not  doing  so  they  are  able  to  get  a  few  dollars 
for  continuing  its  treatment  for  a  time,  which  money  would 
be  lost  to  them  were  the  case  reported  to  the  authorities  and 
the  aninaal  killed.  To  be  sure,  the  present  law  provides  a 
penalty  for  doing  this  sort  of  work ;  but  in  order  that  the 
penalty  may  be  applied  it  is  necessary  to  prove  beyond  a 
reasonable  doubt  that  the  owner  or  doctor  '*  had  good  reason 
to  suspect  **  that  glanders  existed ;  and  this  proof  is  so  diffi- 
cult to  get  that  the  law  really  amounts  to  nothing. 

Very  much  might  be  accomplished,  however,  by  directing 
that  the  local  inspectors  of  cattle  should  also  examine  any 
horses  that  for  any  reason  they  may  at  any  time  suspect  of 
having  glanders  or  farcy;  **such  persons"  may  also  be 
directed,  as  now,  to  report  cases  of  suspicions  that  come 
within  their  knowledge.  The  possible  usefulness  of  some 
such  measure  as  this  was  well  illustrated  during  last  summer, 
when  a  circus  company,  travelling  over  the  road,  made  its 
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appearance  in  one  of  the  towns  near  the  northern  central 
boundary  of  the  State.  For  some  reason  a  suspicion  arose 
that  all  was  not  right  with  the  horses ;  the  local  inspector, 
who  happened  to  be  a  veterinary  surgeon,  took  it  upon  him- 
self to  examine  them,  as  a  result  of  which  several  animals 
were  quarantined,  examined  by  the  Commissioners  and 
destroyed.  In  addition  to  which,  the  inspectors  in  each  of 
the  towns  through  which  the  circus  was  to  pass  were  notified 
by  the  Board  of  the  condition  of  things ;  the  animals  were 
carefully  watched  on  their  entire  passage  through  the  State, 
and  several  more  unmistakably  diseased  horses  were  de- 
stroyed. Inasmuch  as  no  additional  cases  of  glanders  have 
been  reported  from  any  of  these  towns,  it  is  fair  to  suppose 
that  no  disease  was  spread  from  this  centre. 

Legislation. 

While,  as  a  whole,  the  Commissioners  have  made  definite 
progress  in  executing  the  provisions  of  the  laws  now  existing, 
as  already  discussed  in  this  report,  they  feel  that  fiii-ther 
legislation  should  be  passed,  in  relation  to  these  matters,  to 
perfect  the  machinery  under  which  the  work  is  to  be  per- 
formed in  the  future.  The  progress  which  has  been  made 
during  the  past  year  is  more  largely  due  to  the  appreciation 
by  the  several  cities  and  towns  of  the  great  importance  and 
value  of  the  work,  and  by  their  hearty  co-operation  therein, 
than  to  the  rigorous  enforcement  of  the  law  in  such  places 
as  have  failed  to  comply  with  its  spirit.  It  can  readily  be 
seen  that,  while  much  can  be  done  towards  limiting  the 
extent  of  these  contagious  diseases  by  the  good  work  of 
individual  cities  and  towns,  these  results  can  be  largely 
negatived  by  the  failure  to  properly  destroy  such  contagion 
in  the  adjoining  ones,  and  that  a  numerically  small  number 
of  such  could  almost  render  useless  the  earnest  efforts  of  the 
large  majority  of  the  cities  and  towns  that  conform  to  the 
spirit  of  the  law. 

In  working  under  the  law  as  presently  enacted,  the  Com- 
missioners find,  in  a  general  way,  that,  while  it  is  sufficient 
to  authorize  willing  cities  and  towns,  boards  of  health,  in- 
spectors and  other  persons  generally  to  take  such  action  as 
may  be  necessary,  they  have  at  times  experienced  consider- 
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able  difficulty  in  compelling  such  authorities  and  persons 
who  fail  to  take  advantage  of  these  powers  to  act  in  such 
matters. 

A  further  practical  difficulty  has  been  encountei'ed  by  the 
Commissioners,  in  that  the  work  to  bo  performed  outside  of 
themselves  &lls  upon  town  officers,  boards  of  health  and 
local  inspectors  of  provisions,  the  majority  of  whom  have 
found  it  very  difficult  to  understand  what  the  law  in  the 
matter  is,  although  willing  to  conform  thereto  aaer  they  have 
been  properly  instructed.  The  reason  of  this  ignorance  of 
the  law  is  two-fold :  First,  the  fact  that  boards  of  health  and 
local  inspectors  are  apt  to  be  chosen  from  a  class  who  have 
had  little  experience  in  the  law,  and  who  have  little  time  to 
devote  to  the  examination  of  such  matters.  The  second 
and  more  cogent  reason  is  that  the  law,  as  it  stands  to-day, 
is  scattered  through  a  large  number  of  acts  passed  from  time 
to  time  and  to  accomplish  specific  purposes,  and  without 
proper  care  having  been  taken  to  make  them  mutually  de- 
pendent, so  that  it  requires  a  legal  mind  to  find  these  several 
laws  and  to  understand  the  powers  and  duties  contained 
therein. 

The  machinery  for  the  suppression  of  contagious  diseases 
today  are  a  Board  of  Cattle  Commissioners,  town  and  city 
officers,  local  boards  of  health,  and  inspectors  of  provisions 
and  animals  intended  for  slaughter  or  kept  for  the  produc- 
tion of  milk. 

By  far  the  largest  part  of  the  work,  outside  of  the  Com- 
mission, is  performed  by  the  local  inspectors.  These  were 
originally  created  by  an  act  of  the  Legislature  passed  in  the 
year  1876  and  incorporated  in  chapter  58  of  the  Public 
Statutes.  When  originally  passed,  it  was  an  enabling  act 
only,  and  applied  only  to  such  cities  and  towns  as  formally 
accepted  it ;  and  the  act  is  evidently  framed  to  give  powers 
to  such  cities  and  towns  desiring  to  exercise  them,  and  not 
to  compel  the  performance  of  such  duties  contemplated  by 
the  act  in  towns  not  willing  to  undertake  the  same.  As  orig- 
inally framed,  it  had  no  relation  whatever  to  the  Board  of 
Cattle  Commissioners,  but  a  slight  relation,  if  any,  to  the 
local  boards  of  health.  Since  this  act  was  passed,  numerous 
amendments  have  been  made  to  it,  covering  the  inspection 
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of  other  articles,  finally  being  applied  to  the  inspection  of 
animals  kept  for  the  production  of  milk,  which  latter  came 
directly  under  the  supervision  of  the  Board  of  Cattle  Com- 
missioners. 

In  1885  (chapter  «378)  the  act  was  passed  creating  the 
present  Board  of  Cattle  Commissioners,  and  in  1887  (chap- 
ter 252)  was  passed  the  act  under  which  they  have  sul)- 
stantially  ever  since  exercised  their  functions.  While  the 
Commissioners  must  largely  act  through  the  inspectors  of 
provisions,  appointed  under  chapter  58,  and  upon  informa- 
tion and  facts  furnished  by  them,  the  two  acts  have  never 
been  made  directly  applicable  to  each  other.  Again,  the  act 
of  1887  imposed  certain  duties  upon  and  gave  certain  pow- 
ers to  the  local  boards  of  health  in  these  matters,  which 
boards  by  necessity  most  largely  work  through  agents. 
Naturally,  these  agents  would  be  the  inspectors  of  pro- 
visions, under  chapter  58,  and  yet  the  relations  of  such 
agents  and  such  boards  of  health  have  never  been  directly 
defined  by  the  law. 

In  1892  (chapters  195,  400)  and  1893  (chapter  306),  it 
was  made  compulsory  upon  cities  and  towns  to  appoint  in- 
spectors according  to  the  provisions  of  chapter  58  of  the 
Public  Statutes ;  but  otherwise  the  act  was  not  changed,  so 
that  cities  and  towns  are  bound  to  appoint  inspectoi's,  and 
yet  such  inspectors  act  under  a  law  which  is  in  substance  an 
enabling  act  only.  By  this  same  act,  in  1893  the  Cattle 
Commissioners  were  given  direct  power  over  the  inspectors 
of  provisions,  so  that  they  could  remove  them  where  they 
failed  to  properly  perform  their  duties,  and  yet  the  law  is 
silent  as  to  how  far  such  inspectors  are  subject  to  the  direc- 
tions of  the  Board  of  Cattle  Commissioners.  For  these  and 
other  reasons  the  Commission  feel  that  all  of  these  matters 
should  be  more  clearly  expressed  in  the  law ;  and  that  such 
law  should  be  so  drawn  as  to  compel  the  few  remaining 
cities  and  towns,  which  have  not  conformed  to  the  spirit  of 
the  present  law,  to  perform  the  duties  now  willingly  per- 
formed by  the  large  majority  of  the  cities  and  towns  in  the 
Commonwealth. 

They,  therefore,  recommend  the  passage  of  a  law  covering 
the  matters  already  referred  to  in  this  report,  and  bringing 


No.  4.]  CATTLE  COMMISSIONERS'  REPORT.        217 

together  and  codifying  all  the  laws  in  relation  to  the  powers 
and  duties  of  the  Board  of  Cattle  Commissioners,  and  its 
members ;  the  powers  and  duties  of  cities  and  towns  in  rela- 
tion to  the  suppression  of  contagious  diseases  among  domes- 
tic animals ;  the  powers  and  duties  of  local  boards  of  health 
for  the  same  purpose ;  the  powers  and  duties  of  inspectors 
of  provisions  and  of  animals  intended  for  slaughter  or  kept 
for  the  production  of  milk,  and  the  more  clearly  deBning  of 
all  of  the  same.     That  such  law  shall  give  the  Cattle  Com- 
missioners and  the  authorities  in  the  several  cities  and  towns 
the  power  to  compel  the  performing  of  such  duties  and  acts 
as  are  necessary  or  expedient  for  the  suppression  of  such 
contagious  diseases ;  shall  provide  more  definitely  for  the  in- 
spection of  domestic  animals,  under  the  direction  of  the  Cat- 
tle Commissioners ;  shall  authorize  local  inspectors  of  pro- 
visions,  under  proper   regulations,   to   quarantine   animals 
affected  with  or  suspected  of  having  such  contagious  dis- 
eases ;  shall  provide  for  disinfecting  the  premises  where  such 
contagion  has  existed ;  shall  provide  a  uniform  method  of 
quarantine,  and  for  uniform  returns  to  the  Cattle  Commis- 
sioners of  all  inspections  and  all  cases  of  contagious  diseases ; 
and  for  the  general  supervision  and  control  by  the  Board  of 
Cattle  Commissioners  over  the  inspectors  of  provisions  as  to 
all  matters  within  their  duties,  relating  to  the  suppression  of 
contagious  diseases. 

Levi  Stockbridge,  President y 

Charles  P.  Lyman,  F.R.C.V.S.,  Secretary ^ 

M.  O'Connell,  D.V.S., 

Board  of  Cattle  Commissioners. 
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Appendix  A. 

COMMONWEALTH  OF  MASSACHUSETTS. 
In  the  Year  One  Thousand  Eight  Hnndred  and  Ninety-Tvro. 

An  Act  to  more  effectually  prevent  the  spread  of  tuber- 
culosis. 

Be  U  enacted  by  the  Senate  and  House  of  Bepreseniatives  in  Oeneral 
Court  assembled^  and  by  the  authority  of  the  same^  as  follows: 

Section  1.  Section  one  of  chapter  fifty-eight  of  the  Public 
Statutes  is  hereby  amended  by  striking  out  the  words  ^^may 
annually  "  in  the  second  line  of  said  section  and  inserting  in  place 
thereof  the  words  ^^  shall  annually  in  the  month  of  April,"  also  by 
inserting  after  the  word  '^  slaughter,"  in  the  third  line  of  said  sec- 
tion, the  words  "  or  kept  for  the  production  of  milk,"  so  as  to  read 
as  follows :  Section  i.  The  mayor  and  aldermen  of  cities  and  the 
selectmen  of  towns  shall  annually  in  the  month  of  April  appoint 
one  or  more  persons  to  be  inspectors  of  provisions  and  of  animals 
Id  tended  for  slaughter  or  kept  for  the  production  of  milk.  Such 
inspectors  shall  be  sworn  faithfully  to  discharge  the  duties  of  their 
office  and  shall  receive  such  compensation  as  the  city  council  or 
the  selectmen  shall  determine. 

Sect.  2.  Said  inspectors,  in  addition  to  the  powers  conferred 
upon  them  by  section  two  of  chapter  fifty-eight  of  the  Public 
Statutes,  may  inspect  all  animals  kept  for  the  production  of  milk, 
and  shall  report  to  the  board  of  cattle  commissioners  all  suspected 
cases  of  tuberculosis  which  come  to  their  notice  among  animals 
intended  for  slaughter  or  kept  for  the  production  of  milk. 

Sect.  3.  Section  thirteen  of  chapter  two  hundred  and  fifty-two 
of  the  acts  of  the  year  eighteen  hnndred  and  eighty-seven  is  hereby 
amended  by  inserting  after  the  word  "of"  in  the  ninth  line  of 
said  section  the  word  "  tuberculosis,"  and  by  adding  at  the  end 
of  said  section  the  words  ''  and  may  also  pay  a  reasonable  sum  for 
the  animal  destroyed  should  a  post  mortem  examination  prove  that 
said  animal  was  free  from  the  disease  for  which  it  was  condemned," 
so  as  to  read  as  follows :  Sect,  13,  When  the  commissioners,  by 
an  examination  of  a  case  of  contagious  disease  among  domestic 
animals,  become  satisfied  that  it  has  been  contracted  by  intention 
or  negligence  on  the  part  of  the  owner,  or  of  a  person  in  his 
employ,  or  by  his  consent,  or  by  the  use  of  food  material  liable  to 
contain  the  germs  of  contagion,  they  shall  cause  such  animals  to 
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be  securely  isolated  at  the  expense  of  the  owner,  or  they  shall 
cause  them  to  be  killed  without  appraisal  or  payment ;  and  in  all 
cases  of  tuberculosis,  farcy  or  glanders,  the  commissioner  having 
condemned  the  animal  infected  therewith,  shall  cause  such  animal 
to  be  killed  without  an  appraisal,  but  may  pay  the  owner  or  any 
other  person  an  equitable  sum  for  the  killing  and  burial  thereof, 
and  may  also  pay  a  reasonable  sum  for  the  animal  destroyed  should 
a  post  mortem  examination  prove  that  said  animal  was  free  from 
the  disease  for  which  it  was  condemned. 

Sect.  4.  Section  seven  of  chapter  fifty-eight  of  the  Public 
Statutes  is  hereby  repealed. 

Sect.  5.    This  act  shall  take  effect  upon  its  passage. 


Appendix   B. 

COMMONWEALTH  OF  MASSACHUSETTS. 

In  the  Year  One  Tbonsand  Eight  Hundred  and  Ninety-Three. 

[Chaptbb  306.] 

An  Act  relative  to  the  powebs  and  duties  of  the  board  of 

cattle  commissioners. 

Be  it  enacted  by  the  Senate  and  House  of  RepresefUatives  in  General 
Court  assembled^  and  by  the  authority  of  the  same,  as  follows: 

SEcnoN  ] .  Each  member  of  the  board  of  cattle  commissioners 
shall  have  all  the  power  and  authority  conferred  upon  boards  of 
health  by  sections  one,  two  and  three  of  chapter  two  hundred  and 
fifty-two  of  the  acts  of  the  year  eighteen  hundred  and  eighty-seven, 
except  the  power  and  authority  to  make  regulations  in  writing  to 
regulate  or  prohibit  the  passage  from,  to  or  through  any  city  or 
town,  or  from  place  to  place  within  the  same,  of  any  cattle  or 
other  domestic  animals,  and  all  the  power  and  authority  conferred 
upon  inspectors  of  provisions  and  animals  under  chapter  fifty-eight 
of  the  Public  Statutes:  provided^  however^  that  no  appeal  from 
any  act  done  by  any  of  said  commissioners  under  said  chapter 
fifty-eight  shall  lie  to  the  board  of  health,  as  provided  in  section 
two  of  said  chapter. 

Sect.  2.  When  any  member  of  the  board  of  cattle  commis- 
sioners, by  an  examination  of  a  case  of  contagious  disease  among 
domestic  animals,  becomes  satisfied  that  the  public  good  requires 
it,  he  shall  cause  such  animals  to  be  securely  isolated  at  the  ex- 
pense of  the  owner,  or  he  shall  cause  them  to  be  killed  without 
appraisal  or  payment ;  but  may  pay  the  owner  or  any  other  person 
an  equitable  sum  for  the  killing  and  burial  thereof,  and  may  also 


220  BOARD  OF  AGRICULTURE.    [Pub.  Doc. 

pay  a  reasonable  sum  for  the  animal  destroyed,  should  it  appear 
by  a  post  mortem  examination  or  otherwise  that  said  animal  was 
free  from  the  disease  for  which  it  was  condemned. 

Sect.  3.  Contagious  diseases  within  the  meaning  of  this  act 
shall  include  glanders,  farcy,  contagious  plenro-pneumonia,  tuber- 
culosis, Texas  fever,  foot  and  mouth  disease,  rinderpest,  hog 
cholera  and  rabies. 

Sect.  4.  A  person  who  fails  to  comply  with  a  regulation  made 
or  order  given  by  the  board  of  cattle  commissioners,  or  any  of  its 
members,  in  the  discharge  of  his  or  their  duty,  shall  be  punished 
by  a  fine  not  exceeding  five  hundred  dollars  or  by  imprisonment 
not  exceeding  one  year. 

Sect.  5.  Whenever  the  ofllcers  of  a  city  or  town  refuse  or 
neglect  to  carry  into  effect  the  provisions  of  section  one  of  chapter 
fifty-eight  of  tlie  Public  Statutes  as  amended  by  section  one  of 
chapter  one  hundred  and  ninety-five  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-two  and  by  section  one  of  chapter  four  hundred 
and  thirty-two  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
two,  the  commissioners  shall  have  the  power  to  appoint  one  or 
more  persons  to  be  such  inspectors  of  provisions  and  of  animals 
intended  for  slaughter  or  kept  for  the  production  of  milk  within 
said  city  or  town.  Such  inspectors  shall  be  sworn  faithfully  to 
discharge  the  duties  of  their  ofi^ce  and  shall  receive  such  compen- 
sation not  exceeding  the  sum  of  five  hundred  dollars  a  year  each 
as  the  commissioners  shall  determine,  such  compensation  to  be 
paid  by  the  city  or  town  ;  and  such  city  or  town  shall  be  liable  to 
forfeit  a  sum  not  exceeding  five  hundred  dollars  for  such  refusal 
or  neglect. 

Sect.  6.  The  mayor  and  aldermen  of  cities  and  the  selectmen 
of  towns  shall  have  the  power  to  remove  any  person  appointed  by 
them  to  be  an  inspector  under  section  one  of  said  chapter  fifty- 
eight  of  the  Public  Statutes,  as  amended  by  section  one  of  chapter 
one  hundred  and  ninety-five  of  the  acts  of  the  year  eighteen  hun- 
dred and  ninety-two  and  by  section  one  of  chapter  four  hundred 
and  thirty-two  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
two,  and  the  board  of  cattle  commissioners  shall  have  the  power  to 
remove  any  inspector  appointed  under  said  section  whenever  said 
inspector  neglects  or  refuses  to  be  sworn  and  properly  perform  the 
duties  of  said  oflSce,  and  in  such  case  shall  appoint  another  person 
in  his  place  to  serve  for  the  balance  of  his  term. 

Sect.  7.  The  board  of  cattle  commissioners  may  appoint  a 
clerk  to  keep  the  records  of  their  doings,  who  shall  receive  such 
compensation,  not  exceeding  the  sum  of  five  hundred  dollars  a 
year,  as  they  shall  determine. 
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Sect.  8.  Sections  twelve  and  thirteen  of  chapter  two  hundred 
and  fifty-two  of  the  acts  of  the  year  eighteen  hundred  and  eighty- 
seven,  and  section  three  of  chapter  one  hundred  and  ninety-five  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-two  are  hereby 
repealed.     [^Approved  May  5, 1893, 


Appentdix   C. 

TUBERCULOSIS    IN   CATTLE. 

By  Charles  P.  Ltman,  F.  R.  C  V.  S. 

[Note.— This  paper  is  pabllsbed  solely  as  an  answer  to  rarions  Inquiries  coming 
to  the  Board  from  inspectors  throaghout  the  State;  and,  while  an  endeavor  has 
been  made  to  treat  the  several  divisions  of  the  subject  in  a  way  that  may  be  clearly 
understood,  it  is  proper  to  say,  here,  that  it  is  not  always  easy  to  divest  a  purely 
scientific  subject  of  all  technicalities ;  although  an  attempt  has  been  made  to  do  so, 
as  far  as  possible,  in  this  instance.  On  the  other  hand,  it  is  desired  that  the  paper 
shall  not  be  considered  as  being,  in  any  way,  an  exhaustive  treatment  of  the  matter 
from  a  professional  stand-point.  No  pretence  to  make  it  so  has  been  made,  as  will 
readily  be  seen.] 

It  has  been  stated  that  consumption  destroys  one-sixth  of  the 
human  race.  Consamption  and  tuberculosis  are  one  and  the  same 
disease.  The  same  germ  that  produces  tuberculosis  in  cattle  pro- 
duces consumption  in  man.  The  disease  is  communicable  from  a 
diseased  man  to  a  healthy  animal,  and  from  a  diseased  animal  to 
a  healthy  human  being. 

The  malady  is  conveyed  from  an  affected  animal  to  mankind 
through  the  milk  or  the  meat  used  as  food.  It  is  because  of  this 
incontestible  but  rather  recently  appreciated  fact  that  so  much  of 
an  endeavor  is  now  being  made  to  rid  the  different  States  and 
countries  of  tuberculous  cattle. 

Among  cattle  the  disorder  is  communicated  by  contagion^  but  in 
order  that  the  contagion  may  be  so  communicated,  an  animal's 
body  must  be  in  a  particular  and  peculiar  condition  of  receptivity. 

Causes. 

Just  how  this  peculiar  condition  of  body  is  produced  we  do  not 
always  know,  but  it  seems  that  when  an  animal  is  constantly 
subjected  to  a  system  of  treatment  that  demands  a  considerable 
amount  of  vital  force  for  its  accomplishment,  she  is  by  that 
act  especially  open  to  an  attack  of  this  contagion.  Such  treat- 
ment will  include,  among  its  most  common  operations,  the  frequent 
bearing  of  young,  and  the  strong  feeding  which  is  undertaken  to 
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produce  a  large  and  loDg-con tinned  flow  of  milk.  This  system  is 
so  largely  followed  by  dairymen  that  the  great  wonder  is  that  the 
disorder  does  not  prevail  to  a  greater  extent  among  this  class  of 
animals  than  it  does,  in  certain  localities. 

Another  cause  that  will,  after  a  while,  create  a  decided  con- 
dition of  receptivity,  is  due  to  a  badly  managed  in-and-in  breed- 
ing, as  a  result  of  which  some  one  noted  and  valuable  trait,  as  an 
immense  amount  of  beef  or  a  tremendous  flow  of  milk,  is  repro- 
duced in  the  offspring,  at  the  expense  of  the  soundness  of  other 
organs  of  the  body,  with  a  sureness  that  is  only  equalled  by  the 
certainty  with  which  disease  shows  itself  in  indhidual  after  indi- 
vidual of  the  race. 

Another  cause,  and  the  greatest  one  of  all,  perhaps,  is  the 
breeding  from  animals  which  are  themselves  the  victims  of  tuber- 
culosis. This,  in  itself,  is  not  apt  to  produce  the  disorder ;  but  it 
does  produce  an  animal  that  has  an  extremely  strong  ^^  predispo- 
sition "  to  enter  upon  the  state  of  receptivity ;  that  is,  to  get  into 
the  peculiar  condition  which  makes  his  body  an  exceedingly  well- 
prepared  and  fertile  soil  for  the  implantation  and  growth  of  the 
seed  (contagion)  of  tuberculosis.  The  fact  that  such  animals  are 
more  open  than  are  any  others  to  an  attack  of  this  contagion  is  a 
further  indication  that  there  is  something  beyond  a  mere  poor  or 
*'  run  out  '*  condition  necessary  in  its  production ;  and  that  this 
*'  something"  is  reproduced  in  the  breeding  with  as  much  certainty 
as  are  other  more  easily  recognized  and  more  valuable  family 
peculiarities. 

The  contagion  in  this  country,  and  in  some  others  from  which 
we  import  cattle  is  widespread  and  practically  omnipresent.  In 
order,  therefore,  that  this  danger  to  mankind  may  be  reduced  as 
much  as  possible,  the  supply  that  they  are  now  receiving,  through 
meat  and  milk,  must  be  cut  off  by  getting  rid  of  our  tuberculous 
cattle ;  and  finally,  by  trying  to  produce  a  race  of  animals  that 
will  be  proof  against  the  contagion  in  as  great  a  degree  as  certain 
families  are  now  open  to  its  ravages. 

Symptoms. 

There  is,  in  the  first  place,  a  certain  but  not  always  well-defined 
loss  of  activity ;  there  will  be  periods  in  which  the  animal  will 
seem  dull  and  dejected  ;  and  many  of  these  cows  cannot  be  made 
to  breed  easily,  while  it  is  not  at  all  uncommon  for  many  of  them 
to  be  almost  continually  in  heat.  The  appetite  is  good,  and  the 
cow  will  fatten  fairly  or  give  a  good  yield  of  milk.  With  these 
cases  there  is  very  apt  to  be  an  occasional  cough,  dry,  deep  and 
feeble,  that  is  especially  shown,  when  there  is,  from  any  cause, 
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any  sadden  change  in  the  temperatare,  or  when  the  barn  is  first 
opened  in  the  mornlDg.  The  cough  is  also  particularly  to  be 
noticed  when  the  animal  exerts  herself  somewhat ;  and  it  is  not  at 
all  a  bad  practice  to  run  a  suspected  cow  about  for  a  few  minutes 
to  see  if  she  will  cough ;  if  this  is  done  immediately  after  she  has 
been  drinking  water  freely,  it  will  be  especially  likely  to  produce 
the  cough  if  the  disease  be  present. 

The  symptoms  of  what  may  be  called  the  secondary  stage  are 
emaciation,  dull  countenance,  sluggish  movements,  skin  dry  and 
adhering  more  or  less  tightly  to  the  ribs  (hide-bound)  ;  the  hair  Is 
dull  looking,  coat  rough,  and  not  infrequently  feels  damp  to  the 
hand.  Slight  exertion  causes  rapid  breathing  and  cough,  if  the 
lungB  are  affected.  The  appetite  is  fickle  or  diminished ;  there 
may  be  constipation  or  diarrhoea,  or  the  two  conditions  may  alter- 
nate. The  milk  is  somewhat  diminished  in  quantity ;  the  cough 
comes  without  apparent  cause,  or  is  easily  induced  by  pressure 
npon  the  upper  part  of  the  windpipe.  The  breathing,  rather  in- 
creased in  frequency,  is  sometimes  accompanied  by  a  little  double 
expiratory  effort,  as  if  the  animal  stopped  breathing  for  a  second, 
and  then  finished  expelling  the  remainder  of  the  air  from  the  lung 
before  taking  in  the  next  breath. 

In  the  third  stage  the  cow  is  very  thin  and  very  much  debilitated, 
the  appetite  is  very  fickle  or  almost  lost,  and  there  is  more  or  less 
fever,  which,  however,  is  not  evenly  maintained  through  the 
twenty-four  hours.  The  cough  is  very  frequent,  and  the  head  is 
held  on  a  line  with  the  back,  or  lower.  When  the  animal  coughs 
the  mouth  is  opened  and  the  tongue  protraded ;  the  breathing  is 
short  and  irregular.  There  is  very  often  a  diarrhcea,  with  a  bad- 
smelling,  dark-colored  discharge. 

A  very  excellent  report  upon  the  diseases  of  cattle  has  recently 
been  published  by  the  Bureau  of  Animal  Industry  of  the  Depart- 
ment of  Agriculture  in  Washington,  in  which,  upon  page  405, 
appears  a  description  of  the  symptoms  of  tuberculosis,  taken  from 
one  of  the  Sanitary  Orders  issued  in  Switzerland ;  it  is  as  follows :  — 

A  dry,  short,  interrupted,  hoarse  cough,  which  the  sick  animals 
manifest,  especially  in  the  morning  at  feeding  time,  still  more  after 
somewhat  violent  exerdon.  At  first  these  animals  may  be  full-blooded, 
and  lay  on  a  considerable  amount  of  fat  when  well  fed.  As  the  disease 
progresses  they  grow  thin,  and  show  more  and  more  those  appearances 
which  indicate  diseiised  nutrition,  such  as  a  staring,  lustreless,  dishevelled 
coat ;  dirty,  dense  skin,  which  appears  very  pale  in  those  regions  free 
from  hair.  The  temperature  of  the  skin  is  below  normal  The  loss  of 
fat  causes  sinking  of  the  eyes  in  their  sockets  They  appear  swimming 
in  water,  and  their  expression  is  weak.  The  cough  is  more  frequent, 
but  never  or  very  rarely  accompanied  with  discharge.    The  body  con- 
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tinues  to  emaciate,  even  with  plenty  of  food  and  a  good  appetite,  so  that 
the  quantity  of  milk  is  small.  At  times,  in  the  early  stages  of  the 
disease,  still  more  in  the  later  stages,  the  diseased  animals  manifest  con- 
siderable tenderness  when  pressure  is  applied  to  the  front  or  the  sides 
of  the  chest,  by  coughing,  moaning,  etc.  Often  all  symptoms  are  want- 
ing, in  spite  of  the  existence  of  the  disease. 

Although  the  endeavor  has  been  made  to  point  out  the  symptoms 
as  plainly  as  possible,  it  should  always  be  remembered  that  there 
are  eases  of  tuberculosis  in  which  the  lungs  are  not  affected,  or  are 
so  little  injured  that  the  cough  and  irregular  breathing  will  not  be 
markedly  shown ;  and  there  are  others,  coming  rattier  under  the 
head  of  the  first  sort  described,  in  which  the  disorder  has  made  so 
little  impression  upon  the  general  system  that  its  presence  is  rec(^- 
nized  only  with  the  greatest  care,  6v  is  not  recognized  at  all  for 
weeks  or  even  months  after  it  has  really  obtained  its  foothold. 
As  further  aids  in  discovering  the  presence  of  the  disease  we  may 
use  a  clinical  thermometer  and  listen  at  (auscultate)  the  chest 
walls.  The  thermometer  is  to  be  looked  upon  as  being  simply  an 
aid  to  diagnosis  ;  it  will  not  in  any  way  declare  whether  or  not  the 
animal  lias  tuberculosis. 

Clinical  thermometry  is  based  upon  the  fact  that  healthy  animals 
maintain  an  even  internal  temperature  under  certain  varying  cir- 
cumstances. This  temperature  in  cows,  taken  with  a  reliable  tnstnr- 
ment  in  the  rectum,  is  101°  Fahrenheit.  If  it  falls  very  much 
below  this,  say  to  98''  or  99^^  and  remains  there  for  any  length  of 
time,  the  animal  may  be  looked  upon  as  being  of  a  lowered  vitality 
for  some  reason  or  other.  If,  on  the  other  hand,  the  temperature 
is  raised  to  102.5°  or  more,  and  remains  there  for  any  length  of 
time,  it  is  a  certain  indication  that  there  is  fever  due  to  some  cause 
or  other.  1  have  found  so  many  old  chronic  cases  of  tuberculosis 
in  cows,  when  the  animals  have  shown  a  very  little  dulness,  and  a 
considerable  pallidity  of  skin  and  mucous  membrane,  and  no  other 
very  marked  symptoms,  except  after  careful  auscultation,  in  which 
the  temperature  has  been  as  low  as  98.5°  or  99.5°,  that  I  have 
come  to  look  upon  this  low  registry  of  the  thermometer  as  being  a 
sufficiently  suspicious  circumstance  to  induce  a  very  careful  exami- 
nation of  the  animal  in  all  cases  wherein  it  is  shown  without 
apparent  cause. 

In  some  of  the  cases  of  the  second,  and  in  a  large  percentage  of 
those  of  the  third  sort,  as  well  as  in  some  early  cases,  that  except 
upon  auscultation  show  no  symptoms  of  tuberculosis  whatever,  the 
thermometer  will  be  often  found  to  register  from  103°  to  105°. 
This,  unless  the  fact  is  otherwise  clearly  accounted  for,  will  de- 
mand that  a  close  examination  of  the  chest  be  made ;  and  still 
further  that  if,  even  then,  no  tuberculosis  can  be  made  out,  a^id  no 
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other  eaute  of  the  fever  ascertained,  the  aniiual  still  be  treated  as 
suspicious,  and  removed  from  among  others ;  for  if  the  symptom 
is  due  to  tuberculosis,  the  fever  shown  by  the  thermometer  indi- 
cates that  the  disease  is  acUve ;  that  there  is  a  considerable  change 
of  tissue  going  on  within  the  body,  and  the  fair  supixwition  is, 
that  the  disease  is  so  much  more  aggressive  at  this  time  as  to 
make  the  animal  a  particularly  good  disseminator  of  the  con- 
tagions priuciple.  The  milk  fi-om  animals  of  this  sort  should  not 
be  nsed. 

Adbccltation  of  the  Chest. 
By  this  is  meant  a  listening  at  the  walls  of  the  chest,  that  we 
may  hear  the  noises  that  are  made  by  the  movements  of  the  organs 
contained  within  it.  This,  by  veterinary  practitioners,  is  usually 
accomplished  by  pressing  the  ear  firmly  against  the  body  at  vari- 
ous points  over  the  ribs  ;  having  the  animal  under  examination  in 
as  quiet  a  place  as  possible. 


Tbe  sounds  heard  iu  a  healthy  lung  are  of  two  sorts ;  first  those 
that  are  made  by  the  aii  as  it  rushes  through  the  air  (bronchial) 
tabes,  and  called  the  tubal  sound,  which  is  a  rough,  blowing  noise  ; 
and,  second,  the  sound  produced  by  the  air  as  it  enters  and  leaves 
the  air  sacs  at  the  ends  of  the  tubes,  called  the  respiratory  mur- 
mur, which  is  much  softer  and  considerably  leas  distinct  than  the 
Bonnd  first  described.  In  order  that  the  sounds  produced  in  dis- 
ease may  be  appreciated,  it  will  be  necessary  first  to  become 
familiar  with  those  that  are  to  be  heard  in  the  healthy  chest.  For 
tbe  purposes  of  this  sort  of  an  examination  the  chest  is  divided  into 
three  equal  parts  by  drawing  two  imaginary  lines  across  it  from 
before  backward.  These  divisions  are  called  the  snpenor,  middle 
and  inferior  regions  (Figure  1). 
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SouKDS  IN  Health. 

In  the  healthy  animal,  on  the  right  side  and  in  the  superior 
region,  a  well-marked  respiratoi*y  murmur  is  to  be  heard  from  just 
behind  the  shoulder  to  as  far  back  as  the  tenth  rib  (cattle  have 
thirteen  ribs  on  a  side)  ;  from  here  it  decreases  rapidly  and  is  lost 
at  the  eleventh  rib.  In  the  middle  region  there  is  a  loud,  rude, 
respiratory  murmur  heard  over  the  fourth,  fifth,  sixth  and  seventh 
ribs ;  this  decreases  gradually  from  the  seventh  and  is  lost  over 
the  tenth  or  eleventh.  In  the  inferior  region  the  sound  is  tubal 
over  the  fourth  and  fifth  ribs.  From  the  sixth  to  the  ninth  there 
is  a  respiratory  murmur,  which  has  a  gradually  decreasing  force  as 
the  examination  extends  backwards. 

In  the  healthy  animal  on  the  left  side  and  in  the  superior  region 
the  sounds  of  the  right  side  are  repeated.  In  the  middle  region 
the  sound  is  more  feeble  over  the  fourth,  fifth  and  sixth  ribs  than 
it  is  on  the  right  side.  In  the  inferior  region,  there  is  a  feeble 
respiratory  murmur  over  the  fourth  rib ;  this  grows  louder  over  the 
fifth  and  sixth  ribs  and  then  decreases  as  far  as  the  eighth  or  ninth, 
where  it  is  lost. 

Then  there  are  sounds  which,  although  they  are  often  heard, 
must  not  be  confounded  with  sounds  coming  from  within  the  chest; 
these  are :  on  the  right  side,  in  the  superior  and  middle  regions, 
posteriorly,  a  rumbling  which  is  produced  by  the  movements  of 
the  portions  of  the  small  intestine  which  is  there  located. 

On  both  sides,  but  strongest  in  the  left,  in  the  inferior  region 
and  behind  the  eighth  rib,  a  crackling  sound  is  to  be  heard,  which 
comes  from  the  paunch,  and  is  due  to  a  certain  process  in  the 
digestion  of  the  food.  It  is  best  heard  shortly  after  the  animd 
has  eaten,  more  especially  when  the  fodder  has  been  green.  In 
this  same  region  a  strong  rubbing  or  creaking  sound  is  oftentimes 
heard ;  this  also  comes  from  the  paunch,  and  is  due  to  its  move- 
ments, accompanying  the  digestion  of  food.  It  is  more  commonly 
heard  while  the  animal  is  chewing  the  cud. 

Lastly,  on  the  left  side  and  in  the  posterior  part  of  the  inferior 
region,  there  is  at  times  a  gurgling  sound,  which  is  due  to  the 
movements  of  liquids  within  the  stomachs. 

All  of  these  sounds  may  be  easily  separated  from  those  coming 
from  within  the  chest  by  remembering  that  they  occur  at  irregular 
intervals,  and  have  no  connection  whatever  with  the  breathing 
movements  of  the  chest  walls ;  and  that  sounds  coming  from  the 
lungs  are  produced  regularly^  and  always  occur  with  one  or  other 
of  the  breathing  movements. 
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Abkobmal  Sounds. 

The  Bounds  indicating  a  changed  or  diseased  condition  of  the 
lung  depend  a|K>n  the  character  of  the  change  giving  rise  to  them  ; 
and,  inasmuch  as  several  of  the  changes  may  exist  in  one  and  the 
same  lung,  the  sounds  are  oftentimes  complicated  in  the  extreme. 
For  the  purposes  of  this  paper  it  will  be  quite  sufficient,  however, 
if  I  name  the  typical  sounds,  and  describe  the  conditions  usually 
giving  rise  to  them. 

The  respiratory  murmur  may  be  increased  or  diminished  in 
pitch,  or  it  may  be  entirely  absent. 

On  Increased  Sounds. 

When  the  breathing  sounds  are  louder  than  natural  in  both  lungs, 
unless  the  animal  has  been  recently  exercised  or  excited,  it  is  due 
to  high  fever,  such  as  may  accompany  a  great  variety  of  ills,  certain 
cases  of  tuberculosis  included.  When  the  sound  is  increased  in  one 
lung  alone,  or  in  different  parts  of  one  or  both  lungs,  it  invariably 
indicates  that  there  is  some  other  part  of  one  or  both  lungs  that /or 
some  reasons  is  not  receiving  its  proper  share  of  air.  The  louder 
noise  is  made  because  of  the  greater  amount  of  work  put  upon  those 
parts  of  the  lung  which  remain  sound. 

This  condition  will  be  found  accompanying  different  diseases ; 
and  in  those  cases  of  tuberculosis  in  which  there  is  a  complication 
of  pneumonia  (lung  fever) ,  as  well  as  in  those  which  have  been 
the  subject  of  large  deposits  of  the  peculiar  matters  accompanying 
certain  of  the  cases,  it  is  a  symptom  of  great  value. 

When  there  is  a  loud,  rude,  respiratory,  almost  tubal  sound  in 
those  parts  of  the  chest  in  which  it  is  not  natural,  it  indicates  that 
there  the  lung,  or  a  portion  of  it,  has,  for  some  reason^  become 
more  solid,  and  therefore  a  better  conductor  of  sound.  The  coarse 
sounds  heard  are  brought  from  the  large  bronchial  tubes  at  the 
*^  root"  of  the  lung,  through  the  abnormally  solid  lung  tissue,  to 
the  ear.  This  condition  is  found  in  pneumonia,  and  in  those  cases 
of  tuberculosis  in  which  there  are  large  solid  accumulations  or 
deposits.    It  is  a  symptom  of  value. 

On  Diminished  Sounds. 

Diminution  of  respiratory  murmur  may  be  heard  in  one  or  both 
lungs.  When  in  one  lung  only  it  is  a  much  more  suspicious  circum- 
stance, so  far  as  the  probable  existence  of  tuberculosis  is  concerned, 
than  if  it  is  noticed  in  both  to  an  equal  degree.  It  can  be  looked 
upon  in  this  connection  as  simply  indicating  that,  for  some  reason 
or  other,  tuberculosis  perhaps,  the  respiratory  power  of  the  lung  is 
interfered  with. 
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So  many  of  the  causes  of  double  suppression  (diminution  of  the 
murmur  in  both  lungs)  are  entirely  unassociated  with  the  chest 
that,  for  our  present  purpose,  it  becomes  a  symptom  of  no  value 
whatever,  although  upon  some  occasions  it  is  associated  with  the 
disease  under  consideration. 

On  Absence  of  Respiratort  Murmur. 

Complete  absence  of  the  respiratory  sounds  in  one  lung,  or  in 
portions  of  both  lungs,  exists  in  connection  with  cases  of  lung 
fever,  dropsy  of  the  chest  and  tuberculosis.  In  the  latter  case  the 
entire  absence  of  sound  in  the  part  will  be  due  to  a  consolidation 
of  the  lung  tissue,  when  pneumonia  is  in  complication  with  the 
tuberculosis ;  or  else  to  large  deposits  of  the  purulent  or  cheesy 
tuberculous  matters.  A  description  of  the  further  modification  of 
these  sounds,  the  detection  of  cavities,  etc.,  are  entirely  too  intri- 
cate for  the  present  purpose. 

RIles. 

In  addition  to  the  abnormal  sounds  already  described,  which  are 
really  no  more  than  modifications  of  the  natural  sounds,  there  are 
another  series  which  are  essentially  distinct  from  the  sounds  of 
health,  and  which  are  called  rales  or  rattles.  Very  shortly  stated, 
these  sounds  are  of  two  sorts :  a  dry  r&le,  which  is  a  more  or  less 
wheezing  or  musical  note  produced  by  an  abnormal  narrowing  of 
a  bronchial  tube ;  a  sound  that  is  coarse  or  fine,  depending  upon 
the  size  of  the  tube  in  which  it  is  produced  ;  and  a  moist  rale,  pro- 
duced by  the  passage  of  air  over  or  through  mucous  or  other  fluid 
contained  in  the  tubes.     This  r&le  is  also  coarse  or  fine. 

Both  of  these  sounds,  as  well  as  their  many  complications  and 
divisions,  will  arise  from  any  disease  of  the  lung  in  which  the 
bronchial  tubes  become  implicated  ;  and,  inasmuch  as  these  tubes 
are  implicated  in  a  large  number  of  the  cases  of  tuberculosis  of  the 
lungs,  some  or  all  of  these  notes  are  very  frequently  to  be  heard  in 
one  or  another  part  of  the  chest  of  the  affected  animal.  Sometimes 
they  will  be  found  to  extend  over  a  large  area,  and  will  be  easily 
heard  ;  at  other  times  so  small  a  portion  of  the  lung  will  be  changed 
that  the  sound  will  only  be  discovered  after  a  most  careful  exami- 
nation. When  it  is  discovered,  unless  its  presence  can  otherwise 
be  clearly  accounted  for,  the  animal  should  be  looked  upon  with 
great  suspicion. 

All  sounds,  normal  and  abnormal,  are  very  much  more  diflScult 
to  hear  in  fat  animals,  or  in  those  having  round  chests ;  and  in  all 
cases  the  lung  sounds  will  be  very  much  easier  to  hear  if  the 
animal  is  driven  about  actively  for  a  few  minutes  just  previous  to 
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the  examination.    All  lung  sounds  are  made  either  during  inspira- 
tion  or  expiration  of  the  breath;   never  during  either  of  the 

intervals. 

Diagnosis. 

To  give  such  special  directions  as  are  possible,  that  will  point 
out  dearly  and  distinctly  the  presence  of  tuberculosis,  will  be 
but  to  repeat  what  has  already  been  said  while  speaking  of  the 
symptoms. 

It  is  a  well-known  fact  that  there  are  many  instances  in  which 
active,  healthy-looking,  fat  cattle,  after  having  been  butchered  for 
their  beef,  are  found  to  show  limited,  but  nevertheless  strongly- 
marked  effects  of  the  disorder  in  their  lungs,  livers,  bowels,  etc. 
These  animals,  so  far  as  can  be  a^scertainedy  have  never  shown  any 
symptoms  of  disease  whatever  and  certainly  it  would  be  difficult  to 
find  finer  or  healthier  looking  cattle  than  many  of  them  are  at  the 
time  they  are  slaughtered.  If  an  animal  shows  no  symptoms  what- 
ever of  being  diseased  it  certainly  wUl  be  impossible  to  lay  down  any 
rules  that  wiU  detect  disease  in  him. 

On  the  other  hand  there  are  many  cows  that  cough  frequently, 
have  a  rough,  unthrifty  looking  coat  of  hair,  are  thin  in  flesh,  and 
have  perhaps,  in  addition,  some  one  or  more  of  the  other  symptoms 
of  tuberculosis,  which,  upon  examination  of  the  chest,  show  no 
symptoms  of  disease  of  the  lung,  and  which  upon  being  killed  and 
carefully  examined  present  no  evidence  whatever  of  tuberculosis. 
In  these  instances,  unless  we  place  sole  reliance  upon  the  symptoms 
furnished  by  a  physical  examination  of  the  chest,  we  shall  kill 
many  animals  as  tuberculous  which  a  post-mortem  examination  mill 
show  to  be  free  from  the  disorder. 

As  has  already  been  pointed  out,  there  are  a  line  of  cases,  and 
they  are  very  far  from  being  infrequent,  in  which,  with  the  other 
general  symptoms,  rales  are  present  in  the  bronchial  tubes.  Such 
an  animal  being  examined  at  one  time  may  show  these  plentifully ; 
the  same  animal  examined  again  will  show  no  evidence  whatever 
of  a  rale  either  at  the  spot  where  the  sound  was  formerly  heard  or 
at  any  other  part  of  either  lung.  We  must  always  remember  that 
moist  rales  or  rattles  are  due  to  the  presence  of  more  or  less  fluid 
in  the  bronchial  tubes ;  and  that  while  this  fluid  may  be  due  to 
the  effects  of  tuberculosis,  it  may  also  be  due  to  bronchitis,  local 
or  general,  from  some  other  cause ;  or  that  even  there  may  be  a 
rattle  of  a  transitory  sort  that  is  not  due  to  any  appreciable  dis- 
eased condition.  Therefore,  if  we  allow  ourselves  to  destroy  an 
animal  upon  this  symptom,  without  first  having  taken  care  to  see 
that  the  rale  is  persistently  shown  in  the  same  place,  we  shall  often 
destroy  one  that  the  post-mortem  examination  will  show  to  have 
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been  free  from  the  disorder ;  and  even  with  this  precaution  we  shall 
occasionally  kill  an  animal  that  has  chronic  bronchitis,  but  no 
tuberculosis. 

Temperature.  — There  is  no  doubt  whatever  that  in  certain  cases 
of  tuberculosis  the  thermometer  is  a  very  great  aid  to  diagnosis ; 
and,  just  as  truly,  there  are  many  instances  in  which  it  fails  to 
give  anything  more  than  an  absolutely  negative  indication.  If 
among  a  herd  of  cows  there  is  an  animal  in  which  the  thermometer 
shows  a  rise  to  102.5''  or  103°,  she  should  at  once  be  treated  as  a 
^^  suspect,"  unless  good  and  sufficient  reasons  for  the  rise  can  be 
found,  and  put  by  herself  to  await  turther  developments.  If,  then, 
after  a  time,  the  fever  as  shown  by  the  thermometer  should  per- 
sist, and  other  symptoms  of  tuberculosis  appear,  the  thermometer, 
in  the  instance,  would  have  been  a  good  and  early  indication  of 
the  presence  of  the  tubercular  poison  in  the  animal.  A  thermom- 
eter will  not  declare  whether  or  not  a  certaia  fever  is  due  to  tuber- 
culosis ;  but  it  will  point  out,  without  failure,  whether  or  not  there 
is  a  rapid  change  of  tissue  going  on  within  the  animal ;  and  this 
change  is  a  marked  feature  of  tuberculosis,  as  well  as  of  many 
other  acute  diseases. 

Then,  again,  in  certain  herds  of  cows,  where  the  average  tem- 
perature of  the  herd  will  be  about  101°,  it  will  be  noticed  that 
there  are  one  or  more  animals  that  show  a  temperature  of  about 
99°  only.  Such  animals,  upon  careful  examination  of  the  chest, 
often  show  symptoms  of  tuberculosis  ;  and  a  post-mortem  exami- 
nation shows  the  disorder  to  have  been  of  considerable  standing, 
its  products  being  in  a  low,  degenerated  condition,  and  of  extent 
enough  to  have  greatly  lowered  the  vitality  of  the  animal  and  ren- 
dered her  anaemic.  In  these  instances  the  thermometer  is  valuable 
in  indicating,  in  the  first  place,  that  the  animal  is,  for  some  reason 
or  other,  in  a  depressed  condition,  which,  if  it  cannot  otherwise  be 
satisfactorily  accounted  for,  should  lead  to  a  careful  examination 
of  the  chest. 

There  is  no  doubt  whatever  that,  in  diseased  animals  especially, 
the  temperature  will  be  higher  at  certain  times  of  day  than  at 
others ;  also  that  these  periods  will  vary,  depending  upon  the  nature 
and  stage  and  age  of  the  tuberculosis.  But  it  may  be  distinctly 
stated,  as  a  rule,  that  when  tuberculosis  is  very  progressive  or 
active  it  is  accompanied  by  a  continuously  high  temperature ;  and 
that  when  it  is  inactive  or  simply  degenerative,  it  is  accompanied 
by  a  continuously  low,  that  is,  a  normal  temperature ;  or,  upon 
frequent  occasions,  as  already  pointed  out,  by  one  which  may  be 
as  low  as  98°. 

Cough.  —  This  symptom  has  popularly  been  supposed  to  be  one 
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of  great  value  in  connection  with  the  diagnosis.  The  coagh  in  the 
earlier  stages  is  a  dry  one,  occurs  in  paroxysms,  and  is  due  to  an 
irritation  of  the  lining  membrane  of  the  bronchial  tubes,  which  is 
often  one  of  the  first  effects  of  the  tubercular  poison.  Because  of 
this  peculiarly  irritable  condition  the  respiratory  tubes  are  quite 
susceptible  to  slight  changes  of  atmosphere ;  therefore  when  a  cow 
of  this  sort  is  moved  from  a  warm  place  to  a  cold  one,  or  vice  versa^ 
she  is  much  more  apt  to  cough  than  not ;  as  she  is,  for  the  same 
reason,  when  made  to  take  exertion  of  almost  any  sort  in  a  suffi- 
cient degree  to  cause  the  slightest  increase  in  the  respiratory  effort. 
In  the  later  stages  the  cough  becomes  moist  because  it  depends 
upon  the  existence  of  a  real  bronchitis  of  greater  or  less  extent. 
If  this  bronchitis  is  extensive  the  cough  will  be  frequent,  distress- 
ing, and  will  take  place  after  the  slightest  exertion  or,  at  intervals, 
without  exertion.  It  must  be  remembered,  however,  that  unless 
there  is  irritation  or  inflammation  of  the  respiratory  tube,  with  the 
tuberculosis,  there  will  be  no  cough ;  and  while  there  are  a  great 
many  cases  of  tuberculosis  in  cows  that  do  not  cough  at  all  attract- 
ively, there  are  also  many  cows  that  do  cough  considerably  that 
have  no  tuberculosis.  Cows  are  like  men  in  that  they  cough  from 
many  causes  quite  aside  from  tuberculosis ;  and  if  the  cough 
comes  from  irritation  of  the  same  parts  of  the  tubes,  to  the  same 
extent,  from  any  causey  it  will  have  about  the  same  sound  and 
occur  under  the  same  circumstances. 

Changes,  caused  bt  the  Disease,  found  after  Death. 

As  has  been  said,  it  is  now  an  accepted  fact  that  by  the  term 
tuberculosis  is  meant  a  diseased  condition  brought  about  by  the 
entrance  of  a  specific  germ  into  the  body  of  a  susceptible  living 
animal.  This  germ  is  technically  called  a  ttLberde-ba/nllris  and  can 
be  seen  with  a  high-power  microscope. 

Tuberde-bacilli  having  gained  entrance  may  be  carried  to  various 
parts  of  the  body  by  the  circulating  blood ;  by  the  circulation  in 
the  lymphatic  system  ;  by  building  upon  themselves,  as  when  they 
have  gained  previous  lodgment  on  tJie  surface  of  a  membrane ;  or 
by  transplantation,  as  when  phlegm  from  a  diseased  portion  of 
lung  is  coughed  up,  and  before  being  expectorated  falls  into  an- 
other portion  of  lung,  or  is  swallowed. 

Tuberculosis  may  be  local  or  general ;  local,  when  it  is  limited 
to  the  organ  or  tissue  that  was  first  invaded,  and  which  it  grad- 
ually but  ultimately  destroys  ;  general,  when  large  numbers  of  the 
bacilli  have  gained  simultaneous  lodgment,  by  having  been  widely 
scattered  by  the  blood  current,  and  have  then,  by  being  upon 
soil  peculiarly  adapted  to  their  growth,  sprung  up  in  large 
numbera. 
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In  whatever  way  the  bacilli  are  brought  to  any  portion  of  the 
body  and  obtain  development,  one  of  their  early  effects  is  to  pro- 
duce, in  that  part,  a  number  of  small  round  bodies  called  nodules, 
that  are  quite  visible  to  the  unaided  eye,  and  which  so  invade  the 
texture  of  the  affected  organ  or  tissue  as  to  quite  change  its  ap- 
pearance. These  changes  and  their  consequences,  in  their  various 
degrees,  constitute  what  are  known  as  the  anatomical  characteris- 
tics of  the  disorder ;  that  is,  the  post-mortem  appearances. 

As  has  just  been  shown,  the  disease  may  become  seated  in  any 
portion  of  the  body,  but  it  is  very  much  more  commonly  met  with, 
in  cattle,  in  the  lungs  and  other  organs  within  the  cavity  of  the 
chest.  Other  locations  are  upon  the  organs  within  the  abdominal 
cavity ;  about  the  joints,  especially  the  stifles  or  hocks,  perhaps ; 
in  the  udder ;  and  in  the  serous  membrane  covering  of  the  brain. 

When  the  tubercle  is  young  its  color  is  a  grayish  white,  and  it 
is  semi-transparent ;  a  little  later  it  becomes  yellowish  and  opaque. 
A  single  tubercle  may  be  no  larger  than  a  number  six  shot,  or  it 
may  reach  the  size  of  a  small  pea,  and  has  a  rather  roundish  form. 
Tubercles  very  much  more  commonly  exist  in  masses  of  a  dense, 
hard  tissue,  with  a  nodulated  surface  that  is  not  at  all  easily  sepa- 
rated from  the  surrounding  parts. 

As  the  tubercles  grow  older  they  commence  to  degenerate  and 
their  appearance  and  character  change  considerably.  Among  these 
changes  is  that  known  as  ''  calcification,"  in  which  each  nodule 
becomes  hard  and  feels  like  a  little  stone.  When  cut  into  it  grates 
under  the  knife,  and  the  cut  surface  looks  like  particles  of  yellow, 
greasy  chalk,  held  together  by  fine  bands  of  gristle. 

Another  very  common  change  is  that  one  called  ''  softening;" 
this  may  or  may  not  follow  calcification.  This  commences  at  the 
centre  of  the  nodule,  or  the  mass  of  them,  and  from  there  extends 
towards  the  outer  edge  until  the  whole  of  the  new  growth  has  been 
changed  into  the  peculiar  soft,  so-called  "  cheesy  "  material.  This 
cheesy  deposit  varies  a  little  in  color  and  consistency  under  dif- 
ferent circumstances.  It  may  be  grayish  yellow  and  rather  soft, 
or  a  whiter  yellow  and  harder.  This  depends  upon  whether  or 
not  calcification  has  preceded  it.  As  these  masses  grow  older 
there  will  often  be  centres  of  softening  at  various  points  within 
them,  forming  cavities  of  greater  or  less  extent,  which  contain 
purulent  matter.  In  the  lungs  and  some  of  the  glands,  masses 
often  assume  tremendous  proportions. 

Another  form  of  the  tubercular  deposit  that  is  far  from  uncom- 
mon in  cattle  is  that  in  which  the  new  growth  springs  up  from  the 
serous  membrane,  lining  the  walls  of  the  chest,  and  covering  the 
lungs  themselves  (the  pleura)  ;  and  from  that  lining  the  cavity  of 
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the  abdomeB  (the  peritoneam).  These  masses  assame  the  most 
TariouB  shapes ;  there  maybe  a  patch  of  round,  berry-like  growths 
covering  a  considerable  space  on  the  surface  of  the  membrane ;  or 
the  same  growth  may  hang  down  into  the  cavity,  having  something 
like  a  rude  resemblance  to  a  bunch  of  grapes.  They  are  yellowish 
or  blaeish  white  in  color ;  glistening  and  hard  to  the  touch,  not 
unlike  gristle,  and  vary  in  size  from  that  of  a  pea  to  perhaps  as 
large  as  a  crab-apple.  To  this  appearance  of  tuberculosis  the 
Germans  have  given  the  name  of  pearl  sickness;  the  French  angle" 
berries.     In  England  it  is  known  as  *'  the  grapes.'' 

Tubercles  are  also  frequently  discovered  in  the  liver,  kidneys 
and  some  other  of  the  organs ;  but  in  these  situations  they  are 
never  numerous,  nor  do  they  exist  in  large  masses.  As  pointed 
out  while  describing  the  symptoms,  the  great  irritation  caused  in 
the  lung  by  the  presence  there  of  the  tubercular  growth  oftentimes 
sets  up  pneumonia,  that  is,  an  inflammation  of  the  substance  of 
the  lungs ;  or  bronchitis,  that  is,  an  inflammation  of  the  lining  mem- 
brane of  the  bronchical  tubes ;  in  which  cases  the  post-mortem 
appearances  will  show  the  effects  of  one  or  other  or  both  of  these 
conditions,  in  addition  to  those  of  the  tuberculosis  proper. 

In  the  volume  published  by  the  Department  of  Agriculture, 
already  referred  to,  on  page  404,  it  is  stated:  '^  As  regards  the 
frequency  of  the  tubercular  processes  in  the  different  organs,  the 
following  carefully  compiled  statistics  of  the  disease  in  Bavaria 
and  Baden  may  serve  as  a  guide  " :  — 

Bavaria ;  —  Per  cent. 

Tuberculosis  of  lungs  and  serous  membranes,     .        .        .41 

Tuberculosis  of  lungs  alone, 33 

Tuberculosis  of  serous  membranes  alone  (pearly  disease) , .    17 
Tuberculosis  of  other  organs, 8 

Baden : — 

Tuberculosis  of  lungs  alone, 21 

Tuberculosis  of  serous  membranes  alone,    .        .        .        .28 

Both  combined, 89  (?) 

Generalized  tuberculosis, 9 

Tuberculosis  of  the  sexual  organs  alone,      ....      3 

Treatment. 

Any  discussion  of  the  medical  treatment  of  cattle  suffering  from 
taberculosis  (consumption)  is  entirely  out  of  the  question.  Such 
animals  should  be  killed  as  soon  as  possible,  and  the  carcasses 
safely  disposed  of  by  deep  burial ;  or,  better  still,  rendered  into 
fertilizer  by  exposure  to  extreme  heat ;  or  burned  with  fire.  So 
that,  for  us,  the  whole  question  of  treatment  comes  to  a  consider- 
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ation  of  the  measares  to  be  undertaken  for  its  Buppreasion ;  and 
this,  in  its  turn,  comes  to  a  disoassion  of  the  best  means  of  over- 
coming the  causes. 

The  causes  are,  to  repeat  shortly,  a  peculiar  condition  of  body, 
and  the  presence  of  the  contagious  principle. 

We  have  found  that,  so  far  as  we  know,  this  peculiar  condition 
of  body  is  most  readily  brought  about  by  breeding  from  animai» 
that  are  themselves  diseased,  or  from  those  belonging  to  families 
that  are  known  to  have  been  consumptive  in  the  past.  Closely 
following  this  is  a  system  of  ill-judged  in-and-in  breeding,  the 
frequent  bearing  of  young,  and  the  great  and  continued  production 
of  milk. 

Other  causes  are  those  that  may  be  put  under  the  head  of  bad 
sanitation,  which  includes  the  feeding  of  rich  grains  in  too  great 
quantities ;  of  food  that,  while  it  may  be  sufficient  in  bulk,  is  still 
of  such  poor  quality  that  it  cannot  furnish  sufficient  nourishment ; 
overcrowding  animals  in  the  stable ;  housing  them  where  the  air  is 
not  sufficiently  pure,  or  where  they  are  exposed  to  cold  draughts ; 
and  in  allowing  them  insufficient  exercise. 

The  remedy  in  each  of  these  cases  is  dear,  and  may  be  easily 
applied. 

To  get  rid  of  the  contagious  principle  is  by  no  means  such  a 
simple  matter ;  and  it  can  never  be  accomplished  except  as  a  result 
of  concerted  action.  It  is  because  of  this  fact  that  the  suppres- 
sion of  tuberculosis  has  been  so  generally  undertaken  by  the  vari- 
ous governments  all  over  the  world ;  and  measures  have  been  pat 
into  the  form  of  laws ;  and  officers  have  been  appointed  to  execute 
them. 

In  the  application  of  these  laws  it  is  always  well  to  remember 
that  the  nature  of  this  particular  contagious  principle  is  such  that, 
it  by  no  means  follows  because  tuberculosis  is  discovered  to  exist 
in  one  animal  of  a  herd  there  must  necessarily  be  others  there  that 
are  diseased.  It  will  not  therefore  be  within  reason  to  condemn 
and  destroy  entire  herds,  or  even  to  condemn  the  milk  from  them ; 
the  process  of  elimination  must,  necessarily,  be  a  slow  one ;  and 
will  consist  nearly  always  in  an  intelligent,  systematic,  repeated 
and  long-continued  ^^  weeding  out"  process,  if  the  term  may  he 
used  in  this  connection. 

Second  cases,  in  a  herd,  should  always  be  carefully  looked  for, 
and  will  be  more  likely  to  be  found  among  those  related  to  the  dis- 
covered case. 

In  certain  rare  instances,  wherein  the  disorder  persists  unac- 
countably after  repeated  careful  examinations  of  the  animals  and 
their  surroundings,  together  with  the  destruction  of  those  that  have 
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been  discovered,  all  had  better  be  fattened  and  slaughtered  as 
soon  as  possible ;  those  carcasses  that  prove  to  be  healthy  used  for 
food,  the  others  destroyed.  No  new  animals  should  be  put  with 
any  of  the  old  herd,  or  even  into  the  same  stable,  until  the  cause 
of  the  great  persistency  has  been  satisfactorily  explained. 

The  detail  of  the  laws  of  the  different  governments  regarding 
the  suppression  of  tuberculosis  differs  very  materially;  but  of 
all  these  methods  that  law  will  be  the  most  effective  that  subjects 
all  of  the  cattle  to  a  regularly  repeated  and  intelligent  examination ; 
that  most  surely  prevents  animals  known  to  be  diseased  from  being 
sold  or  hidden  by  their  owners,  or  dressed  for  beef  by  unprincipled 
batchers ;  that  makes  it  possible  to  destroy  them  with  the  least 
delay  after  they  are  found ;  and  that  divides  the  expense  of  doing- 
the  work  and  the  loss  of  the  animals  with  the  greatest  fairness* 
between  those  who  are  the  most  directly  benefited,  namely,  the 
owner,  the  town  and  the  Commonwealth. 
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REPOBT  OF  THE  DAIRY  BUREAU. 


To  the  Senate  and  Souse  of  BepresenkUives  of  the  CommonweaUh  of 

Massachusetts. 

The  past  year  was  the  second  complete  year  of  the  exists 
•ence  of  the  Dairy  Bureau ;  and  its  labors  have  been  con- 
tinued along  the  general  lines  reported  a  year  ago,  with  such 
increased  efficiency  as  would  result  from  increased  experience. 
The  personnel  of  the  Bureau  and  its  executive  staff  has  been 
unchanged ;  the  governor  reappointed  the  retiring  member, 
Mr.  Clemence,  and  also  the  working  executive  officer,  JVIr. 
Whitaker ;  the  Bureau  has  continued  the  services  of  Mr, 
Stockwell  in  the  detective  and  court  departments.  Hence 
the  work  has  received  the  full  advantage  not  only  of  accumu- 
lating experience,  but  also  of  the  concerted  action  of  those 
becoming  more  and  more  accustomed  to  labor  together. 

As  we  advance  in  the  work  and  more  fully  realize  its  possi- 
bilities, the  meagreness  of  the  appropriation  becomes  more 
apparent.  The  Bureau  is  given  both  educational  and  police 
duties,  covering  the  whole  State,  with  an  appropriation  less 
than  one-half  of  what  the  city  of  Boston  places  at  the  disposal 
of  its  milk  inspector  for  only  police  work.  This  small  sum 
restricts  us  to  one  detective  agent,  where  the  Boston  milk 
inspector  has  four  or  five,  and  it  also  limits  our  expenditures 
for  expert  assistance  in  the  educational  field.  As  the  dairy 
laws  of  the  State  relate  more  to  commercial  frauds  than  to 
the  public  health,  possibly  at  some  time  our  funds  may  be 
increased,  and  by  friendly  arrangement  with  the  Board  of 
Health  our  field  of  operations  may  be  enlarged  without 
encroaching  on  theirs.  They  could  then  be  relieved  of  the 
compulsion  of  expending  three-fifths  of  their  appropriation 
on  dairy  products,  and  could  be  unhampered  in  the  field  of 
health  work ;  while  we,  in  harmony  with  them,  would  have 
the  dairy  laws  under  our  more  especial  charge,  with  particu- 
lar reference  to  conmiercial  frauds. 
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The  educational  work  of  the  past  year  has  consisted  in 
4^dying  tbe  problems  peculiar  to  both  the  consuming  and 
producing  dairy  interests  of  this  State.  It  has  sixty-three 
cities  and  towns  of  over  five  thousand  population,  with  a 
million  and  a  half  people  to  be  supplied  with  fresh  and 
pure  milk  each  day ;  thirty  co-operative  creameries  and  five 
proprietary  creameries;  a  cow  population  of  186,806 
animals  and  the  conunercial  centre  of  New  England  in  its 
midst ;  within  a  radius  of  twelve  miles  is  a  population  of 
three-quhrters  of  a  million  people.  In  connection  with 
this  educational  work  thirty  meetings  have  been  addressed, 
bulletins  have  been  issued,  fourteen  creamery  inspections 
have  been  made,  and  a  butter  exhibition  has  been  held. 
Much  has  been  done  to  acquaint  milk  producers  and  milk 
consumers  with  the  varying  qualities  of  milk,  and  the  easy, 
ready  method  of  investigating  them  by  the  Babcock  milk 
tester, —  a  modem  invention  of  untold  importance,  which 
will  revolutionize  many  practices. 

The  police  work  has  been  mostly  confined  to  an  enforce- 
ment of  the  oleomargarine  laws.  The  appropriation  pre- 
cludes attention  to  both  the  milk  and  oleomargarine  laws ; 
and,  as  the  Board  of  Health  does  more  with  the  former,  we 
attend  to  the  latter.  Our  work  has  been  largely  outside  of 
Boston.  In  this  city  the  laws  are  so  well  executed  by  Dr. 
Harrington,  milk  inspector,  that  it  would  be  a  waste  of  effort 
to  attempt  much  in  this  field. 

The  following  is  a  more  detailed  report  of  our  work. 

CO-OPEBATION   WITH   THB   BoSTON   MiLK   INSPECTOR. 

Section  3,  chapter  58,  Acts  of  1891,  and  section  2,  chapter 
310,  Acts  of  1884,  give  inspectors  of  milk  authority  to  enter 
all  places  where  butter  or  imitations  thereof  are  kept  for 
sale,  and  to  take  samples.  These  statutes  say  nothing  about 
the  deputies  or  agents  of  milk  inspectors,  and  attorneys  have 
questioned  the  authority  of  these  agents.  The  law  creating 
the  Dairy  Bureau  gives  all  needed  power  *'to  such  agents, 
and  counsel  as  they  shall  duly  authorized'  Therefore,  Dr. 
Harrington,  the  Boston  milk  inspector,  and  all  his  deputies 
and  collectors,  have  been  made  agents  of  the  Dairy  Bureau. 
This  has  also  helped  them  in  enforcing  the  milk  laws,  as. 
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being  State  officers,  they  can,  to  catch  a  lawbreaker,  follow 
an  offending  milk  peddler  beyond  the  city  lines,  if  necessary. 

The  Anti-color  Law. 

Our  work  in  enforcing  the  oleomargarine  laws  has  been 
curtailed  by  proceedings  in  the  higher  courts  relative  to  the 
constitutionality  of  chapter  58,  Acts  of  1891.  This  is  the 
law  which  prohibits  the  sale  of  any  imitation  of  yellow  but- 
ter, and  which  our  State  supreme  court  has  once  declared 
constitutional.  To  the  oleomargarine  interest  this  law  is  the 
most  obnoxious  of  all  the  statutes  relative  to  imitation  but- 
ter, and  is  fought  by  them  with  the  utmost  persistency.  As 
soon  as  the  decision  of  the  supreme  court  was  rendered,  the 
enforcement  of  the  law  was  entered  upon.  An  appeal  was 
taken  from  this  State  decision  to  the  United  States  supreme 
court,  and  it  was  contended  that  this  act  rendered  the  State 
law  inoperative,  pending  the  decision  at  Washington.  But, 
as  those  entrusted  with  the  enforcement  of  the  law  held  an 
opposite  view,  an  attempt  was  made  to  secure  an  injunction 
in  the  United  States  circuit  court,  to  restrain  the  Boston  milk 
inspector  from  acting  under  this  statute.  Attorney-General 
Pillsbury  appeared  for  the  Commonwealth,  arguing  that  such 
interference  by  a  circuit  court  of  the  United  States  is  for- 
bidden by  the  constitution  and  the  laws  of  the  United  States. 

The  petition  for  an  injunction  was  never  granted ;  but,  as 
a  new  appeal  was  taken  to  the  State  supreme  court,  the 
status  of  the  law  continued  in  such  doubt  that  no  cases  have 
been  brought  under  it  for  several  months.  In  the  case  now 
before  the  State  supreme  court  the  defendants  raised  seven- 
teen points  on  which  they  wished  the  judge  to  rule  and 
instruct  the  jury.  The  judge  refused,  but  did  rule  on  three 
other  points,  to  all  of  which  exception  was  taken. 

Detective  and  Court  Work. 

In  spite  of  the  principal  law  being  *«  tied  up,"  much  work 
has  been  done,  which  may  be  statistically  summarized  as 
follows :  — 

Stores  inspected, 382 

Samples  taken, 113 

Cases  entered  in  court, 48 
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The  result  of  these  forty-eight  cases  has  been  as  fol- 
lows :  — 

ConviotioDs,        ..........         23 

Plead  guilty, 7 

—  80 

Acquitted, 12 

Not  prosecuted, 6 

48 

Of  the  above  six,  three  were  withdrawn  on  account  of 
informality  in  complaint  or  lack  of  evidence,  and  three  in 
order  to  secure  a  plea  of  guilty  in  other  cases.  In  one 
instance,  having  five  cases  against  one  person  (a  young 
lady),  we  consented  to  nol  pros  two  in  consideration  of  a 
plea  of  guilty  being  entered  in  the  remaining  three.  Six 
of  the  acquittals  were  in  cases  where  oleo  was  sold  when 
butter  was  called  for,  because  the  statute  omits  to  include 
**  by  himself  or  agents  "  in  the  prohibition ;  and  the  courts 
decided  —  on  the  basis  of  an  intoxicating  liquor  decision  — 
tliat,  in  view  of  this  decision,  the  statute  omitting  "  by  him- 
self or  agents,"  the  principal  was  not  holden  for  the  acts  of 
the  agent  who  acted  contrary  to  orders.  The  person  who 
actually  makes  the  sale  is  now  complained  of. 

The  cases  in  court  were  under  the  following  complaints  :  — 

No  sign  in  store, 3 

Hotel  and  restaurant, 6 

Selling  imitation  of  yellow  butter, 6 

No  mark  on  wrapper, 13 

Selling  oleo  when  butter  was  called  for, 20 

48 

This  department  of  the  Dairy  Bureau's  work  has  been  more 
beneficial  and  restraining  than  a  mere  list  of  court  cases 
would  signify.  The  prevention  of  crime  is  as  important  as 
the  punishment  of  lawbreakers.  The  occasional  unexpected 
visits  of  an  agent  of  the  Dairy  Bureau  in  the  various  parts 
of  the  State  has,  we  believe,  deterred  many  would-be  law- 
breakers, and  promoted  honesty  in  the  sale  of  oleomargarine. 
Although  much  is  still  sold  in  the  State,  especially  since  the 
system  of  selling  on  orders  was  devised,  our  labors  have 
done  much  to  increase  honest  dealings  and  to  curb  fraud. 
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Need  of  Legislation. 

That  forty-two  per  cent  of  the  cases,  utmost  one-half, 
were  for  ab^^olute  fraud,  ia  significant. 

As  regards  the  need  of  these  ]aw8,  the  experience  of 
another  year  only  confirms  and  emphasizes  what  we  said  a 
year  ago.  ^\^hile  the  oleomargarine  manuiacturers  claim  to 
have  discoyered  a  new  food  product  of  great  value  to  the 
public,  "  a  separate  and  distinct  food  product,"  "a  distinct 
and  valuable  food  product,  which  sells  on  its  own  merits," 
the  way  in  which  it  is  too  often  sold  at  retail  has  a  strong 
flavor  of  deceit  and  mlsrepresentatioD.  The  following  is  a 
photographic  reproduction  of  the  trade  mark  of  one  manu- 
facturer, —  omitting  his  name.  It  is  not  suggestive  of  an 
independent  food  product,  selling  on  its  intrinsic  indi- 
viduality. 


"  The  largest  butter  store  in  Boston.  Try  our  fancy  Jer- 
tey  Butterine  Prints,"  was  a  sign  recently  displayed  on 
Blackstone  Street  in  this  city,  urging  people  to  buy  that 
*'  independent  and  separate  food  product,  sold  on  its  intrinsic 
merits."  Butter  tubs,  butter  color,  dairy  nomenclature, 
prominent  butter  signs,  opposition  to  all  laws  for  honest 
wrappers  and  marks,  are  familiar  features  in  the  history  of 
this  independent  and  separate  food  product,  sold  on  its  in- 
trinsic merits. 
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We  reproduce  below  the  market  quotations  of  oleomar- 
garine in  the  style  in  which  they  appear  daily  in  the  Chicago 
papers.  This  also  does  not  appear  like  an  individual  inde- 
pendent food  product,  like  cheese  or  eggs. 

THE    PRODrCB    MARKET. 

BVTTBH— Firm.  Receipts.  395.011  lbs:  ship- 
ments, 51 1 .  100  lbs.  Fancy  creamery,  28 H^29o 
pel'  lb;  floe.  27(S^'28ci  fair  to  good.  28^25c; 
choice  to  fancy  cooleys.  24<^26c;  choice  dairies, 
22^24c:  fair  to  good.  17>^20c:  ladles.  No.  1, 
18c:  No.  2.  16Vi<^l7c:  packing  stock,  16(^17e. 

BUTTiRiNB— Steady.  Fancy  creamery,  Ide 
Der  lb.  Illinois  creamery  and  extra  dairy,  17c: 
Empire  and  Diamond  dairy.  16c;  Eastlake  and 
lakeside  dairy.  14^ic.  Rolls,  prints  and  10-lb 
pkss.  *4c  per  lb  additional. 

Co BE8E— Receipts.  298.284  lbs;  shipments. 
340.850  lbs.  Firm.  Full  cream,  choice,  ICkft 
lie  per  lb;  twins,  sharp.  7Q9c:  Youn^Ameri-> 
cas. '(g'ltlc;  sour  and  out  of  condition.  4^6c: 
brick.  lO^llc;  Llmburger,  lOH^llc:  Swiss. 
lOHi^llHc. 

;CAUToiiifiA  Fruits  —  Offsrings  liberal. 
Peaches.  20*lb  boxes  SOcQSl  15:  pears,  40-lb 
boxes.  82^.50:  grapes.  $1.40^1.60  per  bi  case. 

Eggs— Receipts.  4.028  pkgs:  shipments.  3.903 
pHga.  Firm..  Plresh    northern,. . 20o  per.  doz. 

We  are  not  opposed  to  any  valuable  food  product  which 
is  or  may  be  put  upon  the  market  *'  in  a  separate  and  distinct 
form,  and  in  such  manner  as  will  advise  the  consumer  of  its 
real  character."     We  repeat  what  we  said  last  year :  — 

*'  We  are  not  prepared  to  dispute  the  statements  of  honest 
scientists  in  relation  to  the  value  of  oleomargarine ;  we  are 
ready  to  admit  that  there  is  a  theoretical  oleo,  which,  if  put 
upon  the  market  honestly,  on  its  merits  as  an  independent 
article,  might  have  proved  an  important  addition  to  the 
world's  food  products. '  But  the  ordinary  commercial  oleo- 
margarine with  which  we  have  to  deal  seems  in  many  cases 
to  exert  a  benumbing  influence  on  the  moral  sensibilities  of 
those  who  handle  it." 

In  the  above  we  do  not  overlook  the  fact  that  there  are 
degrees  of  digestibility,  and  that  butter  is  superior  to  oleo- 
margarine on  this  score. 

At  Chicago,  Armour  &  Co.  displayed  a  bulletin  announcing 
Massachusetts  as  one  of  the  States  where  its  sale  is  pro- 
hibited ;  and  yet  it  is  claimed  that  the  receipts  of  oleomar- 
garine in  Boston  for  the  year  were  228,554  packages,  against 
188,380  packages  in  1892,  —  an  increase  of  40,174  packages. 
Armour  &  Co.  also  made  this  assertion :  "  The  United  States 
has  approved  of  its  sale  by  its  acts  of  inspection,  regulation 
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and  taxation."    Thus  they  perverted  an  act  aimed  against 
them  into  an  endorsement  of  their  goods. 

Needed  Amendments  to  Laws. 

The  experience  of  the  past  year  has  shown  where  several 
amendments  might  add  to  the  efficiency  of  the  laws.  Add 
the  words  in  italics  in  the  first  four  paragraphs :  — 

Chapter  412,  Acts  of  1891,  section  1.  "Whoever  by  himself  or 
agents  sells  or  offers  for  sale,  etc. 

Chapter  412,  Acts  of  1891,  section  2.  Whoever  exposes  for 
sale  oleomargarine,  butterine  or  any  substance  made  in  imitation 
or  semblance  of  pure  butter,  not  marked  and  distinguished  by  all  the 
marks,  words  and  stamps  required  by  existing  laws,  and  not  hav- 
ing in  addition  thereto  upon  the  exposed  contents  of  every  opened 
tub,  package  or  parcel  thereof  a  conspictious  placard  with  the  word 
^^oleomargarine"  printed  thereon  in  plain  uncondensed,  etc. 

Chapter  58,  Acts  of  1891,  section  1-  No  person,  by  himself  or 
his  agents  or  servants,  shall  render  or  manufacture,  sell,  offer  for 
sale,  expose  for  sale,  take  orders  for  the  future  delivery  of^  or  have 
in  his  possession  with  intent  to  sell,  any  article,  product,  or  com* 
pound  made  wholly  or  partly  out  of  any  fat,  oil  or  oleaginous 
substance  or  compound  thereof,  not  produced  from  unadulter- 
ated, etc. 

Chapter  317,  Acts  of  1886,  section  3.  Whoever,  by  himself  or 
his  agents,  sells,  exposes  for  sale,  or  has  in  his  possession  with 
intent  to  sell,  any  article,  substance  or  compound,  made  in  imita- 
tion or  semblance  of  butter  or  as  a  substitute  for  butter,  and  not 
made  exclusively  and  wholly  of  milk  or  cream,  or  containing  any 
fats,  oils  or  grease  not  produced  from  milk  or  cream,  contained  in 
any  box,  tub,  article  or  package,  marked  or  labelled  with  the  word, 
—  dairy,  —  or  the  word,  —  creamery,  —  or  the  name  of  any  breed 
of  dairy  cattle^  —  shall  for  every  such  offence  forfeit  to  the  city  or 
town  where  the  offence  was  committed  one  hundred  dollars,  and  for 
a  second  and  each  subsequent  offence  two  hundred  dollars. 

Also  prohibit  the  use  of  the  word  dairy,  or  creamery,  or 
the  name  of  any  breed  of  cattle  on  any  sign,  placard  or 
advertisement. 

Add  to  section  9,  chapter  412,  Acts  of  1891,  **  Whoever 
hinders,  obstructs,  or  in  any  way  interferes  with  an  officer 
or  duly  authorized  agent  of  the  Dairy  Bureau  in  the  perform- 
ance of  his  duty  shall  be  punished  by  a  fine  of  fifty  dollars 
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for  the  first  offence  and  of  one  hundred  dollars  for  each  sub- 
sequent offence.** 

Section  4,  chapter  412,  Acts  of  1891,  which  provides  for 
a  placard  upon  the  wagon  of  *' whoever  peddles,  sells  or 
delivers  from  any  cart,  wagon  or  other  vehicle,  upon  the 
the  public  streets  or  ways,  oleomargarine,  etc.,"  should  be 
amended  by  striking  out  the  words  * '  upon  the  public  streets 
or  ways." 

The  municipal  license  fee  should  be  increased  from  fifty 
cents  to  not  over  twenty-five  dollars. 

Butter  Exhibition. 

A  successful  butter  exhibition  was  held  by  the  Dairy 
Bureau  in  connection  with  the  winter  meeting  of  the  Board 
of  Agriculture  at  Great  Barrington.  Every  butter  maker 
in  the  State  was  invited  to  contribute  to  the  exhibition  ;  no 
prizes  were  awarded,  but  all  the  specimens  were  examined 
and  scored  by  experts,  —  Mr.  E.  A.  Harris  of  Hovey  &  Co., 
Boston,  who  was  one  of  the  three  judges  at  the  World's  Fair 
at  Chicago,  and  Mr.  James  Cheesman,  the  well-known  dairy 
expert.  The  exhibits  were  all  made  by  number,  and  in 
order  to  increase  the  educational  value  of  the  exhibition, 
the  judges  were  requested  to  use  the  utmost  frankness  in 
criticising.  These  criticisms  were  entered  on  the  score 
cards,  —  the  anonymous  features  being  maintained,  —  and 
the  public  was  invited  to  test  the  specimens  and  catechise 
the  judges. 

The  entries  included :  — 

Creameries, 12 

Private  dairies, 49 

Unsalted  samples, 2 

Granular  samples, 4 

67 

The  season  was  not  propitious  for  high  scores.  It  was  so 
near  the  border  line  between  fall  and  winter  that  many  of 
the  specimens  showed  wintery  imperfections,  effects  of  frosty 
feed,  milk  of  strippers,  or  other  defects  incident  to  the  cattle 
not  being  fiilly  settled  on  a  winter  basis  of  food  and  othei 
conditions. 
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On  the  point  of  flavor  (45  being  perfect)  :  — 

40  was  scored  by 1 

39  was  scored  by 

38  was  scored  by 

37  was  scored  by 

SQ  was  scored  by 

35  was  scored  by 

34  was  scored  by 

33  was  scored  by 

32  was  scored  by 

31  was  scored  by 


2 

6 

2 

8 

8 

7 

8 

8 

4 

30  and  below  was  scored  by 0 

63 

Twenty-five  were  perfect  as  to  ''grain,"  and  thirtj^-eight 
were  cut  from  one-half  to  five  points. 

Nineteen  were  perfect  in  color,  and  forty-four  were  cut 
from  one-half  to  five  points. 

Only  thirteen  were  imperfect  in  salt. 

Thirty-two  were  perfect  as  to  package. 

After  the  exhibition,  most  of  the  samples  were  analyzed. 
The  water  content  ranged  from  7.20  to  15.80  per  cent. 


6  samples  had  below 
8  samples  had  between 
17  samples  had  between 
13  samples  had  between 
8  samples  had . 


9  per  cent  of  moisture. 
9  and  10  per  cent  of  moistmre. 

10  and  11  per  cent  of  moisture. 

11  and  12  per  cent  of  moisture. 
12  per  cent  or  over  of  moistm:e. 


The  amount  of  salt  ranged  from  1.40  to  6.95  per  cent. 

The  amount  of  casein  ranged  from  .49  to  8.24.  The 
sample  having  the  extraordinary  amount  of  8.24  per  cent  of 
casein  was  terribly  rancid.  Thiity-six  of  the  fifty-two 
samples  had  less  than  1  per  cent  of  casein. 

The  amount  of  butter  fat  in  the  samples  analyzed  ranged 
from  79  per  cent  to  88.90. 
3  samples  had  from 79  to  80  per  cent 


2  samples  had  from 
1  sample  had 

6  samples  had  from 

5  samples  had  from 

6  samples  had  from 
10  samples  had  from 

8  samples  had  from 
8  samples  had  from 

3  samples  had    # 


80  to  81  per  cent 
81.40  per  cent 

82  to  83  per  cent 

83  to  84  per  cent 

84  to  85  per  cent 

85  to  86  per  cent 

86  to  87  per  cent 

87  to  88  per  cent 
88  per  cent  and  above. 
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Tests  of  Milk  axd  Cream. 

During  the  year  three  hundred  and  six  samples  of  whole 
milk,  cream,  buttermilk  and  skim-milk  have  been  tested  for 
the  amount  of  butter  fat  they  contained,  using  the  Babcock 
milk  tester.  Many  of  these  tests  have  been  made  at  public 
meetings,  as  an  object  lesson  on  the  varying  quality  of  milk. 
The  following  is  the  result  from  testing  the  milk  of  individual 


cows :  — 

Per  Cent 
of  Fat 

Per  Cent 
of  the  Teitt 

1.80 

1 

2.40 

2 

2.60 

1 

2.80 

0.5 

3.00 

2 

3.20  to  3.40 

4 

3.40  to  3.60 

9 

3.60  to  3.80 

7 

3.80  to  4.00 

10 

4.00  to  4.20 

9 

4.20  to  4.40 

7 

4.40  to  4.60 

6 

4.60  to  4.80 

6 

4.80  to  5.00 

10 

6.00  to  5.20 

6 

Tests  of  herd  milk  result 

Ver cent 
of  Fat. 

Per  Cent 
of  the  Testa. 

2.80 

3 

3.20 

3 

3.40 

3 

3.60 

6 

3.80 

12 

4,00 

11 

4.20 

6 

Per  Cent 
of  Fat. 

Per  Cent 
of  the  Teata. 

6.20  to  6.40 

3 

6.40  to  6. 60 

2 

6.60to5.80 

2 

6.80  to  6.00 

1 

6.00 

0.5 

6.20 

4 

6.40 

1 

6.60 

1 

6.80 

2 

7.60 

2 

7.80 

5 

8.20 

5 

100 


Per  cent 
of  Fat. 

Per  Cent 
of  the  Teata 

4.40 

20 

4.60 

10 

4.80 

10 

6.20 

10 

5.80 

6 

100 

Cases  where  the  milk  was  known  to  be  abnormal  have  been 
omitted  from  the  above  tabulation.  For  instance,  one  sample 
tested  8.40  per  cent  of  fat,  which  proved  to  be  the  milk  of  a 
high-grade  Jersey  which  had  been  milked  a  year,  and  was 
giving  only  two  and  a  half  quarts  per  day.  Tests  have  been 
made  of  the  same  milk  under  different  conditions  which  are 
not  included  in  the  above  tabulation :  milk  from  the  top  of  a 
can  which  had  been  standing  less  than  half  an  hour  tested 
4.20  per  cent,  and  from  the  bottom  of  the  can  4  per  cent ; 
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from  a  can  which  had  been  standing  four  hours,  milk  from 
the  top  tested  5.40  per  cent  of  fat  and  from  the  bottom  4.80. 
The  bottom  of  a  can  from  which  the  top  had  been  poured  as 
needed  for  domestic  use  tested  only  1.60  per  cent  of  fat. 
Several  specimens  of  strippings  tested  from  8.20  to  14  per 
cent ;  and  samples  from  the  first  of  several  milkings  went  as 
low  as  1.20  per  cent  of  fat. 

Sixty-four  per  cent  of  the  samples  of  individual  milk  stood 
between  3.40  and  5  per  cent  of  fat,  and  85  per  cent  of  the 
samples  were  unquestionably  above  the  standard  of  13  per 
cent  of  total  solids. 

In  the  case  of  herd  milk  the  extremes  of  2.80  and  5.80 
lead  us  to  point  to  them  as  object  lessons  of  the  tendency  of 
breeding  for  a  definite  purpose,  to  wit,  in  the  one  case 
quantity  and  in  the  other  quality.  One  represents  the  ten- 
dency in  producing  sale  milk  for  a  city  market,  and  the  other 
the  result  of  producing  milk  for  a  butter  or  cream  trade. 
With  such  contradictory  motives  influencing  the  producer, 
the  importance  of  some  standard  for  the  protection  of  the 
consumer  is  evident. 

The  specimens  of  cream  tested  showed  an  amount  of  butter 
fat  ranging  from  10.60  per  cent  to  42  per  cent.  With  the 
increasing  demand  for  cream  by  the  city  trade,  it  is  apparent 
from  the  above  range  that  the  door  is  open  for  much  dis- 
honesty. A  legal  standard  —  as  in  the  case  of  milk  —  may 
become  necessary.  But  much  better  would  be  the  introduc- 
tion of  the  system  of  selling  on  quality,  the  producer  or 
dealer  guaranteeing  on  the  label  of  the  bottle  or  can  a  certain 
per  cent  of  richness.  The  extreme  figures  given  above  are 
outside  the  ordinary  limits ;  the  majority  of  the  samples 
tested  between  15  and  20  per  cent.  Minnesota  has  a  law 
prohibiting  the  sale  of  any  cream  having  less  than  20  per 
cent  of  fat. 

Samples  of  buttermilk  tested  ranged  from  2.80  per  cent  of 
fat  to  a  mere  trace,  hardly  measurable  by  the  Babcock  tester. 
Over  two-thirds  of  the  samples  had  .20  per  cent  or  under. 
Samples  of  skim-milk  ranged  from  2.60  per  cent  of  fat  to  an 
immeasurable  trace.  Over  half  were  .10  per  cent  or  below. 
In  the  above  cases  of  skim-milk  and  buttermilk  where  too 
great  an  amount  of  fat  was  going  to  waste,  the  educational 
work  of  the  Bureau  was  of  good  service. 
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Milk  Standard. 

The  question  of  the  milk  standard  was  before  the  last 
Legislature,  and  the  House  passed  an  act  to  reduce  the 
standard,  but  it  was  killed  in  the  Senate.  The  Massachusetts 
standard  of  13  per  cent  is  higher  than  that  of  a  majority  of 
the  States.  But  is  not  higher  than  an  average  of  the  analy- 
ses of  many  thousands  of  samples  of  milk  in  all  parts  of  the 
country.  But  an  average  implies  that  there  may  be  quite  a 
considerable  number  of  cows  which  do  not  come  up  to  the 
mark,  and  possibly  much  trouble  and  loss  would  result  if  the 
law  were  to  be  literally  enforced.  But  laws  are  not  enforced 
in  such  a  manner.  Courts  will  not  entertain  cases  in  which 
the  evidence  is  not  positive  enough  to  render  conviction 
reasonably  certain.  A  shrewd  lawyer,  sharp  at  cross- 
questioning,  may  throw  a  little  uncertainty  on  a  chemical 
analysis  within  narrow  limits.  No  man  could  be  convicted 
whose  milk  analyzed  12.99  per  cent  of  solids,  nor  12.90. 
The  analysis  must  show  a  result  enough  below  the  standard 
to  convince  the  court  beyond  a  reasonable  doubt  that  the 
milk  was  adulterated  actually  or  constructively.  But  this 
leeway  lets  in  so  many  more  herds  that  it  reduces  very 
materially  the  possibility  of  oppression.  If,  however,  the 
legal  standard  should  be  reduced,  in  the  practical  operation 
of  the  law  the  minimum  for  standard  milk  would  be  conse- 
quently reduced.  Many  plausible  arguments  can  be  adduced 
against  an  arbitrary  statute  standard,  and  possibly  in  the 
future  it  will  be  so  modified  that  all  milk  will  be  sold  on  a 
guarantee  of  actual  quality.  But  that  time  is  not  yet ;  and 
the  practical  question  for  consideration  is,  whether  under 
existing  conditions  the  advantages  of  the  present  standard  do 
not  more  than  offset  the  evils.  The  present  law  and  its 
eflScient  enforcement  —  so  far  as  Boston  is  concerned  — 
means  more  confidence  on  the  part  of  the  consuming  public, 
and  hence  a  greater  consumption.  If  the  standard  were 
lowered,  it  is  more  than  probable  that  much  milk  would  be 
correspondingly  extended  so  as  to  bring  it  down  to  the 
standard,  thereby  increasing  the  surplus  just  so  much,  while 
popular  confidence  might  be  correspondingly  weakened  and 
the  demand  decreased. 
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Supreme  Court  Oleomargarine  Decisions  . 

The  Statute  of  189 1,  chapter  58,  which  makes  a  distinction 
between  oleomargarine  which  is  an  imitation  of  yellow  butter  and 
that  which  is  not,  and  which  statute  is  directed  only  towards 
oleomargarine  of  the  former  class,  is  not  repealed  by  the  Statute 
of  1891,  chapter  412,  section  1,  which  is  directed  to  the  distinct 
fraud  of  selling  or  offering  to  persons  calling  for  butter  something 
besides  butter.  The  fact  that  two  statutes,  similar  in  their  nature 
and  purpose,  were  both  passed  at  the  same  session  of  the  Legis- 
lature, and  took  effect  on  the  same  day,  is  strong  evidence  that 
they  were  intended  to  stand  together. 

The  enactment  of  a  statute  which  forbids  the  manufacture  and 
sale  of  oleomargarine  which  is  made  in  imitation  of  yellow  butter, 
though  such  oleomargarine  has  been  imported  from  another  State, 
is  a  valid  exercise  of  the  police  power  which  remains  in  the  several 
States,  and  it  is  not  in  violation  of  the  constitutional  provision 
giving  to  Congress  the  power  to  regulate  commerce  among  the 
several  States.  (Commonwealth  v.  Huntley  et  al.  ;  Benjamin  A. 
Plumley's  case,  156  Mass.  236.) 

The  Statute  of  1886,  chapter  317,  section  4,  requires  that  every 
person  who  conveys  oleomargarine  or  butterine  in  carriages,  or 
otherwise,  for  the  purpose  of  selling  the  same  in  any  city  or  town, 
shall  be  licensed  by  the  inspectors  of  milk  of  such  city  or  town  to 
sell  the  same  within  the  limits  thereof.  But  the  remainder  of  the 
section  makes  it  clear  that  it  was  intended  to  apply  only  to  sales 
from  carriages  or  other  vehicles.  As  the  present  complaint  has 
no  allegation  that  the  defendant  carried  or  exposed  the  articles  in 
a  carriage  or  other  vehicle,  it  could  not  be  sustained  as  a  com- 
plaint under  the  Statute  of  1886,  chapter  317,  section  4,  and  we 
consider  it  as  based  upon  the  Public  Statutes,  chapter  68,  section 
16.  So  considered,  it  cannot  be  sustained.  Oleomargarine  and 
butterine  are  provisions.  The  word  includes  all  articles  of  food. 
The  articles  with  which  it  is  charged  the  defendant  went  about, 
and  exposed  and  sold,  are,  therefore,  included  among  those  which 
any  person  may  go  about  selling  or  exposing  for  sale  under  the 
authority  of  the  Public  Statutes,  chapter  68,  section  1 ;  and  the 
acts  charged  are  not  prohibited  by  the  Public  Statutes,  chapter  68, 
section  16.     (Commonwealth  v,  Lutton,  157  Mass.  392.) 

A  complaint  on  the  Statute  of  1886,  chapter  317,  section  1, 
charging  the  defendant  with  selling  imitation  butter  at  retail 
without  a  descriptive  wrapper,  need  not  allege  that  the  sale  was 
actually  made  by  the  defendant's  agent.  At  the  trial  of  such  a 
complaint  there   was  evidence  that  the  sale  was  made   by  the 
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defendant's  agent,  acting  within  the  scope  of  his  employment,  and 
that  he  was  supplied  with  wrappers  properly  marked  for  covering 
the  article  sold ;  and  the  presiding  judge  refused  to  instruct  the 
jury,  as  requested  by  the  defendant,  .that,  if  the  agent's  failure  to 
use  the  wrappers  was  the  result  of  inadvertence  on  his  part,  and 
not  intentional,  the  jury  would  not  be  justified  in  convicting  the 
defendant.  Hddy  that  the  defendant  had  no  ground  of  exception. 
(Commonwealth  v.  Gray,  150  Mass.  327.) 

The  defendant  had  for  sale  in  his  provision  store  oleomargarine 
colored  in  imitation  of  yellow  butter.  It  was  in  a  closed  and  cov- 
ered refrigerator,  and  could  not  be  seen  by  customers,  but  there 
was  in  the  store  a  sign  to  the  effect  that  oleomargarine  was  sold 
there.  Upon  the  occasion  to  which  the  complaint  relates  none  of 
the  substance  was  sold  or  produced  to  view,  except  that  a  sample 
was  taken  from  the  refrigerator  by  an  agent  of  an  official  inspector. 
The  defendant  was  found  guilty  in  the  superior  court.  The 
supreme  court  ordered  the  verdict  set  aside,  for  the  following* 
reason :  The  case  turns  upon  the  meaning  of  the  words  ^^  expose 
for  sale  "  in  the  statute  under  which  the  complaint  was  drawn. 
The  purpose  of  the  statute  is  to  prevent  deception  in  the  manu- 
facture and  sale  of  imitation  butter,  and  the  statute  provides  that 
no  person  ^^  shall  fender  or  manufacture,  sell,  offer  for  sale,  expose 
for  sale  or  have  in  his  possession  with  intent  to  sell"  certain 
articles.  The  phrase  to  be  construed  is  perhaps  susceptible  of 
more  than  one  meaning.  Whenever  goods  are  placed  for  conven- 
ient delivery  upon  expected  sales  they  are  put  out  and  in  one 
sense  exposed  for  sale,  whether  visible  to  customers  or  not.  But 
in  our  opinion  the  words  are  not  so  used  in  the  statute  under  con- 
sideration. The  prohibited  articles  are  designed  and  adapted  to 
deceive  the  eye  ;  and,  because  their  appearance  is  likely  to  induce 
those  who  see  them  to  buy  them  as  the  genuine  butter  of  which 
they  are  in  imitation,  there  is  special  reason  for  prohibiting  their 
exposure  to  view.  The  language  is  so  full  that  it  is  not  necessary 
to  give  it  a  strained  construction  in  order  to  make  the  statute 
effective.  Offering  to  sell,  and  having  in  possession  with  intent 
to  sell,  are  likewise  prohibited  in  the  same  clause  and  under  the 
same  penalty,  so  that  it  is  easy  for  the  pleader  to  select  language 
which  describes  the  offence  with  reasonable  accuracy.  Similar 
words  are  used  in  the  statutes  relating  to  milk  and  to  intoxicating 
liquors ;  but  as  in  such  cases  the  charge  of  exposing  for  sale  is- 
uniformly  joined  with  that  of  illegal  keeping,  and  as  such  a  com- 
plaint charges  but  one  offence  and  is  supported  by  proof  of  either 
act  (Commonwealth  v.  Nichols,  10  Allen,  199  ;  Commonwealth  v, 
Dolan,  121  Mass.  874),  it  has  not  been  necessary  for  this  Court  to 
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construe  the  phrase.  Some  of  the  decisions,  however,  intimate 
more  or  less  clearly  that  in  the  statutes  concerning  liquors  it  means 
''expose  to  view."  (CJommon wealth  v.  McCue,  121  Mass.  358; 
Commonwealth  v,  Atkins,  136  Mass.  160.) 

Under  the  English  statute'(50  and  51  Vict.  C.  29,  S.  4)  it  has 
been  held  that  margarine  kept  for  sale  upon  the  counter  of  a  shop, 
but  behind  a  screen  hiding  it  from  the  view  of  the  customers,  is 
not  exposed  for  sale  (Crane  v.  Lawrence,  L.  R.  25  Q.  B.  D.  152)  ; 
and  that  parcels  of  margarine  placed  upon  a  counter  or  shelf,  in 
view  of  customers,  are  exposed  for  sale,  although  so  wrapped  in 
paper  that  the  margarine  cannot  be  seen.  (Wheat  v.  Brown,  1 
Q.  B  D.  1892,  418.) 

Whether,  if  the  defendant  had  kept  the  prohibited  article  in 
closed  tubs  or  in  paper,  so  that  the  packages  were  visible  as  articles 
of  merchandise  on  sale  in  his  store,  although  the  oleomargarine 
itself  could  not  be  seen,  he  would  thereby  have  exposed  it  for  sale, 
we  do  not  decide.  The  contention  that  the  article  was  not  pro- 
hibited because  it  was  in  imitation  of  artificially  colored  butter,  as 
well  as  of  genuine  butter,  at  its  best  needs  no  consideration. 
(Commonwealth  v.  Byrnes,  Suffolk,  ss.,  158  Mass.  172.) 

The  statute  requires  a  placard  to  be  placed  "  on  both  sides"  of 
the  vehicle.  The  defendant's  wagon  was  a  covered  one,  with  the 
front  and  rear  ends  open.  On  the  inside  of  the  cover  on  each  side 
was  a  placard,  in  form  and  size  such  as  the  statute  requires. 
These  placards  could  be  seen  from  the  front  and  rear  of  the  wagon, 
but  could  not  be  seen  from  the  sides  thereof.  There  were  no 
placards  on  the  outer  sides  of  the  wagon.  The  supreme  court 
said  :  "We  are  of  opinion  that  placing  the  placards  on  the  inside 
of  the  cover  of  the  wagon  was  a  mere  device  to  evade  the  manifest 
intent  of  the  Legislature.*' 

The  defendant  also  contended  that  the  commissioner  of  internal 
revenue  has  made  certain  regulations  which  require  the  place  of 
business  of  a  person  intending  to  sell  oleomargarine  to  be  stated, 
and  that  the  license  issued  to  him  states  the  place ;  and  it  stated 
that  selling  from  a  wagon  is  not  allowed.  Hence  it  was  argued 
that,  as  our  statute  compels  a  man  to  do  that  which  is  illegal  and 
criminal  under  the  federal  law,  our  statute  is  unconstitutional  and 
void. 

The  court  said  :  "  There  are  several  answers  to  this  argument. 
The  regulations  of  the  commissioner  of  internal  revenue  are  not 
made  part  of  the  report  in  this  case  ;  and  we  cannot  assume  the 
facts  to  be  as  stated  by  the  defendant.  There  is  nothing  in  the 
act  of  Aug.  2,  1886,  which  is  inconsistent  with  our  law.  The 
authority  given  to  the  commissioner  of  internal  revenue  to  make 
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all  needful  regulations  for  the  carrying  into  effect  of  the  act  does 
not  authorize  the  imposition  of  a  penalty  by  a  regulation  where 
none  is  imposed  by  the  act.  (United  States  v,  Eaton,  12  Sup.  Ct. 
Rep.  764.)  If  the  defendant  had  a  license  under  the  act  of  Aug. 
2,  1886,  and  has  paid  a  tax,  this  affords  him  do  immunity.  Sec- 
tion 3  of  that  act,  by  incorporating  section  3,243  of  the  U.  S. 
Revised  Statutes  into  it,  expressly  repels  the  inference  that  the 
payment  of  such  a  tax  will  legalize  the  traffic,  and  implies  that  the 
prohibition  or  regulation  of  such  traffic  by  State  legislation  is  per- 
missible." (State  V.  Newton,  21  Vroom,  534  ;  Commonwealth  v. 
Crane,  Suffolk,  ss.,  March,  1893,  158  Mass.  218.) 

The  Statute  of  1891,  chapter  412,  section  5,  requires  every  per- 
son who  furnishes,  or  causes  to  be  furnished,  to  a  guest  in  a 
restaurant  or  a  hotel,  or  at  a  lunch  counter,  oleomargarine  or 
butterine  in  the  place  or  stead  of  butter,  to  notify  him  that  the 
substance  furnished  is  not  butter.  The  defendant  was  the  pro- 
prietor of  a  restaurant  at  which  oleomargarine  was  furnished  to 
one  Quinn,  in  the  place  or  stead  of  butter.  No  oral  notice  was 
given  to  him.  There  were  signs  in  conspicuous  places  in  the 
restaurant  bearing  the  words,  ^^  Butterine  used  only  here,"  and  on 
the  tables  were  bills  of  fare  on  which  were  printed  the  words, 
*^  Only  fine  butterine  used  here ; "  but  Quinn  saw  neither  of  the 
signs,  and  did  not  examine  the  bill  of  fare,  and  so  had  no  actual 
notice  that  the  substance  furnished  him  was  not  butter.  Upon 
these  facts  the  jury  returned  a  verdict  of  guilty ;  the  defendant 
excepted  and  the  supreme  court  overruled  the  exception,  saying : 
^^  If  he  had  read  the  signs,  or  the  statement  printed  on  the  bill  of 
fare,  be  would  have  had  sufficient  notice  ;  for,  if  knowledge  that 
the  substance  furnished  is  not  butter  is  in  any  way  effectually 
communicated  to  the  guest,  the  law  is  complied  with.  The 
statute  does  not  require  a  distinct  statement,  either  oral  or  written, 
to  be  given  to  each  guest  on  every  occasion  when  he  is  furnished 
with  oleomargarine  or  butterine  in  the  place  or  stead  of  butter,  but 
is  satisfied  if,  by  any  act  of  the  person  who  furnishes  it  or  causes 
it  to  be  so  furnished,  the  guest  is  made  aware  of  the  fact  that  the 
substance  furnished  is  not  butter."  (Commonwealth  v.  Stewart, 
Suffolk,  ss.,  May,  1893,  159  Mass.  113.) 

Dealers  in  oleomargarine  in  this  Commonwealth  may  often  re- 
ceive packages  of  oleomargarine  from  manufactories  in  other 
States  marked  according  to  the  laws  of  the  United  States  and 
not  according  to  the  laws  of  this  Commonwealth.  If,  on  receiving 
such  packages,  they  store  them  with  the  intention  of  marking  them 
as  required  by  our  statutes  before  they  either  expose  them  for  sale, 
or  seU  them  or  intend  to  sell  them,  there  is  no  violation  of  our  laws. 
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It  was  a  question  of  fact,  then,  whether  the  defendant  had  in  his 
possession,  with  intent  to  sell,  packages  of  oleomargarine  not  marked 
AS  required  by  cur  statutes.  The  exceptions  recite  that  ^'  the  tab 
in  question  was  not  on  the  date  of  the  offence  alleged  in  the  com- 
plaint exposed  for  sale,  nor  was  it  so  situated  that  it  could  be  seen 
by  customers  of  the  defendant ;  "  and  that  ^^  it  also  appeared  from 
the  evidence  that  the  defendant  had  bought  said  package  for  the 
purpose  and  with  the  intention  of  selling  the  said  oleomargarine 
contained  therein  at  retail  in  said  store,  but  that  he  did  not  intend 
to  sell  the  oleomargarine  contained  in  this  tub,  or  expose  the  same 
for  sale  until  the  marks  had  been  examined,  and  if  not  marked  in 
accordance  with  law  to  mark  the  tub  before  opening  the  same." 
Taking  these  facts  to  be  true,  we  are  of  opinion  that  the  jury 
were  not  warranted  in  finding  the  defendant  guilty.  They  show 
that  the  defendant  had  no  intention  of  selling  the  oleomargarine 
in  the  form  which  it  was  in,  but  was  storing  it  with  the  intention 
of  properly  marking  the  package,  if  it  was  not  already  properly 
marked,  before  he  offered  the  oleomargarine  for  sale  or  intended 
to  sell  it.  Under  complaints  for  keeping  intoxicating  liquor  with 
intent  unlawfully  to  sell  it,  the  intent  is  a  question  of  fact  to  be 
proved  (Commonwealth  v.  Ham,  150  Mass.  122)  ;  but  because  of 
the  absolute  prohibition  against  selling  without  a  license,  the  intent 
to  sell  may  be  often  inferred  from  facts  which  would  not  warrant 
the  inference  of  an  intent  to  sell  other  merchandise  in  the  form  in 
which  it  was  found,  when  defendant  had  a  right  to  sell  it  if  it  was 
properly  marked,  and  had  the  right  to  so  mark  it  after  receiving  it 
■and  before  he  exposed  it  for  sale  or  intended  to  sell  it.  Common- 
wealth V.  Mills,  Bristol,  ss.,  November,  1892,  157  Mass.  405.) 

The  only  contention  made  in  the  argument  before  this  court  on 
the  motion  to  quash  the  complaint  is  that  the  complaint  should 
have  been  made  by  an  inspector  of  milk  or  by  the  treasurer  of  tlie 
town  in  which  the  offence  was  committed.     The  Legislature  has 
prohibited  unqualifiedly  the  sale,  exposing  for  sale,  or  having  in 
possession  with  intent  to  sell,  oleomargarine,  except  under  certain 
conditions  ;  and  it  is  to  be  presumed  that  it  has  done  this  to  pit)- 
mote  the  welfare  generally  of  the  inhabitants  of  the  Common- 
wealth.    (See  Statute  of  1890,  chapter  440,  section  57 ;  Statute  of 
1890,  chapter  416,  section  1.)     But  it  is  not  to  be  inferred  that 
the  Legislature,  merely  by  making  it  the  duty  of  certain  oflacers, 
to  enforce  penal  laws  of  general  application,  intended  that  the 
-enforcement  should  be  dependent  upon  the  discretion  of  these 
-officers.    The  motion  to  quash  the  complaint  was  rightly  over- 
ruled.    (Commonwealth  v.  McDonnell,  Bristol,  ss,,  November, 
1892,  157  Mass.  407.) 
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Oleomargarine  was  exposed  for  sale  in  the  original  package, 
namely,  a  tub,  the  top  of  the  cover  of  which  had  been  duly  marked, 
as  well  as  the  side  and  bottom,  but  from  which  the  cover  had  been 
removed,  disclosing  the  superficial  surface  of  the  oleomargarine 
without  any  mark.  Rdd,  that  the  terms  of  the  Statute  of  1886, 
chapter  317,  section  1,  had  been  complied  with.  (Commonwealth 
V.  Bean,  148  Mass.  172.) 

Supreme  Court  Milk  Decisions. 

The  fact  that  a  collector  of  samples  makes  a  purchase  of  milk  in 
a  restaurant  and  retains  a  portion  thereof  for  analysis,  without  dis- 
«closing  that  he  is  such  a  collector,  and  without  giving  to  the  person 
from  whom  it  was  purchased  an  opportunity  to  ask  for  a  sealed 
sample,  will  not  render  evidence  incompetent  to  show  that  the  milk 
'SO  purchased  was  below  the  legal  standard.  (Commonwealth  v. 
Coleman.) 

The  provisions  of  section  2,  chapter  318,  Statute  of  1886,  apply 
to  the  keeper  of  a  hotel  who  supplies  milk  to  his  guests  to  be  drunk 
by  them  on  the  premises. 

A  principal  is  responsible  under  the  statute  for  a  sale  made  by 
his  servant,  although  he  was  not  present,  and  did  not  consent  to  or 
know  of  the  particular  sale,  the  servant  not  acting  in  violation  of 
orders.     (Commonwealth  v.  Vieth,  155  Mass.) 

Under  the  Public  Statutes,  chapter  57,  section  5,  as  amended 
by  the  Statutes  of  1886,  chapter  318,  section  2,  relating  to  the 
adulteration  of  ^^  milk,'' it  is  equally  an  ofifence  to  have  in  one's 
possession  skimmed  milk  containing  a  foreign  substance  with  intent 
unlawfully  to  sell  the  same.  (Commonwealth  v.  Wetherbee, 
155  Mass.) 

On  a  complaint  for  the  sale  of  milk  not  of  good  standard  quality, 
evidence  that  the  milk  was  delivered  under  a  special  contract  is 
immaterial. 

If  a  buyer  of  milk  takes  a  portion  to  a  milk  inspector,  the  latter 
may  testify  on  the  trial  of  such  a  complaint  as  to  the  results  of  his 
analysis.     (Commonwealth  v.  Holt,  146  Mass.  38.) 

At  the  trial  of  a  complaint,  on  the  Statute  of  1886,  chapter  318, 
section  2,  for  selling  milk  not  of  the  standard  quality,  there  being 
evidence  that  the  milk  was  skimmed  milk,  and  sold  from  a  measure 
duly  marked,  the  jury  were  instructed  that  the  defendant  would  be 
liable  unless  he  sold  the  milk  not  as  pure  milk,  but  as  skimmed 
milk,  and,  further,  that  he  would  be  liable  unless  the  buyer  had 
notice  or  knowledge  that  the  milk  was  skimmed  milk.  Held^  that 
the  instruction  was  erroneous.  (Commonwealth  v.  Smith,  149 
Mass.  9.) 
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Dennis  J.  Quinn,  a  duly  appointed  agent  of  the  Boston  inspector 
of  milk,  purchased  a  half-pint  of  cream,  which  was  delivered  to 
said  Quinn  by  the  defendant.  The  analysis  of  said  substance  so 
sold  and  delivered  as  cream  showed  that  it  contained  an  added 
foreign  substance,  to  wit,  boracic  acid,  a  compound  of  boron. 

The  JU17  returned  a  verdict  of  guilty,  and  defendant  excepted. 
The  Supreme  Court  overruled  the  exception,  saying :  *'  The  word 
milk  in  the  Public  Statutes,  chapter  57,  ^  of  the  inspection  and  sale 
of  milk,'  is  shown  by  section  7  to  include  milk  from  which  no  part 
of  the  cream  has  been  removed ;  and  we  are  of  the  opinion  that  it 
is  used  as  a  general  name,  and  in  a  sense  broad  enough  to  include 
cream.  The  offence  under  section  5,  of  having  in  one's  possession^ 
with  intent  to  sell,  milk  to  which  a  foreign  substance  has  been 
added,  is  committed  by  having,  with  that  intent,  cream  to  which 
boracic  acid  has  been  added."  (Commonwealth  v,  Gordon,  Suffolk, 
ss.,  April,  1893.) 

Public  Statutes,  chapter  57,  section  2,  so  far  as  it  authorizes 
inspectors  of  milk  to  enter  all  carriages  used  in  the  conveyance  of 
milk,  and,  whenever  they  have  reason  to  believe  any  milk  found 
therein  is  adulterated,  to  take  specimens  thereof  for  the  purpose 
of  analyzing  or  otherwise  satisfactorily  testing  the  same,  is  consti- 
tutional.    (Commonwealth  v.  Carter,  132  Mass.,  12.) 

1.  A  peraon  may  be  convicted  of  selling  adulterated  milk, 
under  Public  Statutes,  chapter  57,  section  5,  although  he  did  not 
know  it  to  be  adulterated  ;  and  an  averment  in  the  indictment  that 
he  had  such  knowledge  may  be  rejected  as  surplusage. 

2.  It  is  not  necessary  in  such  indictment  to  aver  that  the  milk 
was  cow's  milk. 

3.  An  indictment  alleging  a  sale  of  adulterated  milk  to  a 
woman  is  not  defeated  by  proof  that  she  was  married  and  waa 
acting  as  agent  for  her  husband,  if  the  seller  had  no  notice, 
express  or  implied,  of  these  facts. 

4.  An  indictment  under  Public  Statutes,  chapter  57,  section  5, 
which  charges  that  the  defendant  sold  a  certain  quantity  of 
"adulterated  milk,  to  which  a  large  quantity — that  is  to  say, 
four  quarts  —  of  water  had  been  added,"  is  not  bad  for  duplicity. 
(Commonwealth  v.  Farren,  9  Allen,  489.) 

1.  An  indictment  which  alleges  that  the  defendant  "did 
unlawfully  keep,  offer  for  sale,  and  sell"  adulterated  milk,  charges 
but  one  offence. 

2.  In  support  of  such  indictment,  one  who  in  a  great  many 
instances  has  used  a  lactometer  for  the  purpose  of  testing  the 
quality  and  the  purity  of  milk  may  testify  to  the  result  of  an 
experiment  made  by  him  with  the  same  lactometer  upon  the  milk 
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in  qaestion,  althoagh  no  evidence  is  offered  as  to  the  character  of 
the  instrument.     (Commonwealth  v,  Nichols,  10  Allen,  199.) 

At  the  trial  of  an  indictment  on  Public  Statutes,  chapter  57, 
section  5  (Statute  of  1868,  chapter  263),  for  selling  ^^  adulterated 
milk,  there  was  evidence  that  the  defendant  [who  was  a  son  of  the 
owner  of  a  milk  route],  with  a  companion  who  was  in  the  same 
employment  with  himself,  knowingly  adulterated  milk  on  its  way 
for  distribution  to  his  father's  customers,  and  then  having  charge, 
with  his  companion,  of  its  distribution  from  the  wagon  on  which 
it  was  conveyed  upon  the  route,  caused  a  can  of  it  to  be  delivered 
to  one  of  the  customers  by  the  hand  of  his  companion.  Heldj 
that  he  had  no  ground  of  exception  to  instructions  to  the  jury ; 
that  in  the  absence  of  proof  of  any  previous  contract  to  supply  milk 
to  the  customer,  the  delivery  might  be  deemed  an  act  of  sale ;  nor 
to  an  instruction  framed  on  a  supposition  that  the  jury  might  fiod 
that  he  was  in  the  employment  of  his  father,  although  there  was 
no  averment  in  the  indictment  to  that  effect."  (Commonwealth 
V,  Haynes,  107  Mass.,  194.) 

A  person  may  be  convicted  of  selling  adulterated  milk,  upon  a 
complaint  under  Public  Statutes,  chapter  57,  section  5  (Statute 
of  1880,  chapter  209,  section  3),  without  allegation  or  proof  that 
he  knew  it  to  be .  adulterated.  (Commonwealth  v,  Evans,  133 
Mass.,  11.) 

A  complaint,  under  Public  Statutes,  chapter  57,  section  5,  alleg- 
ing that  the  defendant,  at  a  time  and  place  named,  had  in  his 
possession  a  certain  quantity,  to  wit,  one  pint  of  adulterated 
milk,  containing  less  than  thirteen  per  cent  of  milk  solids,  with 
intent  then  and  there  unlawfully  to  sell  the  same,  is  sufficient, 
without  further  alleging  that  the  milk  was  analyzed  and  found  on 
analysis  to  contain  less  than  thirteen  per  cent  of  milk  solids.  At 
the  trial  of  a  complaint,  under  Public  Statutes,  chapter  57,  section 
5,  alleging  that  the  defendant  had  in  his  possession  adulterated 
milk,  to  wit,  milk  containing  less  than  thirteen  per  cent  of  milk 
solids,  with  intent  to  sell  the  same,  it  is  immaterial  in  what  man- 
ner the  quantity  of  mUk  solids  has  been  reduced  below  thirteen 
per  cent,  if  the  intent  is  to  sell  the  milk  as  pure  milk,  and  not  as 
skimmed  milk.     (Commonwealth  v.  Bowers,  140  Mass.,  483.) 

Public  Statutes,  chapter  57,  section  9  (Statute  of  1880,  chapter 
209,  section  8),  providing  that  ^'in  all  prosecutions  under  this 
act,"  for  selling  adulterated  milk,  ^^if  the  milk  shall  be  shown 
upon  analysis  to  contain  more  than  eighty-seven  per  centum  of 
watery  fluid,  or  to  contain  less  than  thirteen  per  centum  of  milk 
solids,  it  shall  be  deemed  for  the  purpose  of  this  act  to  be 
adulterated,"  is  constitutional.  (Commonwealth  v,  Evans,  132 
Mass.,  11.) 
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A  complaint,  under  the  Public  Statutes,  chapter  57,  sections  5, 
9,  alleging  that  the  defendant,  at  a  time  and  place  named,  had  in 
his  custody  and  possession  a  certain  quantity,  to  wit,  one  pint,  of 
adulterated  milk,  to  wit,  milk  then  and  there  containing  less  than 
thirteen  per  cent  of  milk  solids,  with  intent  then  and  there  unlaw- 
fully to  sell  the  same,  is  sufficient.  (Commonwealth  v.  Keenan, 
139  Mass.,  193.) 

The  Public  Statutes,  chapter  57,  section  10,  do  not  prohibit  any 
person  not  an  inspectot  of  milk  from  making  a  complaint  for  a 
violation  of  the  provisions  of  the  chapter. 

A  complaint,  under  the  Public  Statutes,  chapter  57,  section  5, 
alleging  that  the  defendant  sold  one  pint  of  adulterated  milk,  to 
wit,  milk  containing  less  than  thirteen  per  cent  of  milk  solids,  is 
not  supported  by  proof  that  he  sold  the  milk  as  skimmed  milk  oat 
of  a  tank  marked  as  required  by  section  7,  although  the  milk  was 
watered. 

A  complaint  under  Public  Statutes,  chapter  57,  section  5,  alleg- 
ing a  sale  of  adulterated  milk,  to  wit,  milk  containing  less  than 
thirteen  per  cent  of  milk  solids,  is  supported  by  proof  of  a  sale 
of  milk  which,  by  the  removal  of  a  part  of  the  cream,  has  been 
reduced  in  solids  below  thirteen  per  cent,  unless  the  mUk  was 
sold  as  skimmed  milk,  and  out  of  a  vessel,  can  or  package  marked 
as  required  by  section  7  ;  and  it  is  not  necessary  that  a  complaint 
charging  such  an  offence  should  be  drawn  under  section  6.  (Com- 
monwealth v.  Tobias,  141  Mass.,  129.) 

At  the  trial  of  an  indictment  on  Public  Statutes,  chapter  57,  sec- 
tion 5,  charging  the  defendant  with  having  adulterated  milk  in  his 
possession,  with  intent  unlawfully  to  sell  the  same,  an  analyst  in 
the  employ  of  the  inspector  of  milk  may  testify  to  the  result  of  his 
analysis  of  the  milk  taken  from  the  defendant  from  memory, 
using  a  memorandum  made  by  him  at  the  time  of  analysis  to 
refresh  his  memory,  without  further  proof  that  the  requirements  of 
the  Public  Statutes,  chapter  57,  section  2,  as  amended  by  the 
Statute  of  1884,  chapter  310,  section  3,  have  been  complied  with. 
(Commonwealth  v.  Spear,  143  Mass.  172.) 

At  a  trial  of  an  indictment  on  the  Public  Statutes,  section  5, 
charging  the  defendant  with  having  adulterated  milk  in  his  posses- 
sion, with  intent  to  unlawfully  sell  the  same,  an  analyst  in  the 
employ  of  the  inspector  of  milk,  who  analyzed  the  milk  taken 
from  the  defendant,  testified  that  he  reserved  a  portion  of  the  milk 
so  taken,  by  putting  it  into  a  bottle,  which  he  corked  and  sealed. 
A  chemist,  to  whom  the  analyst  delivered  the  portion  of  the  milk 
so  reserved,  testified,  for  the  defendant,  that  the  bottle  was  not 
sealed.    The  defendant  asked  the  judge  to  rule  that,  if  the  bottle 
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was  corked  only,  it  was  not  a  compliance  with  the  requirement  of 
the  Statutes  of  1884,  chapter  310,  section  4,  as  to  the  sealing  of 
such  reserved  portion.  The  judge  declined  so  to  rule,  and  in- 
structed the  jury  that  they  might  consider  the  evidence  as  bearing 
upon  the  credibility  of  the  government  witness.  Mddj  that  the 
defendant  had  no  ground  of  exception. 

If,  at  the  trial  of  an  indictment  on  the  Public  Statutes,  chapter 
57,  section  5,  charging  the  defendant  with  having  adulterated  milk 
in  his  possession,  with  intent  to  unlawfully  sell  the  same,  an  analyst 
in  the  employ  of  the  inspector  of  milk  of  a  city  testifies  that  he  added, 
for  the  purpose  of  preserving  it,  a  few  drops  of  carbolic  acid  to  the 
sample  reserved  from  milk  delivered  to  him  for  analysis,  it  is  a 
question  of  fact  for  the  jury  whether  the  reservation  of  the  sample 
was  in  accordance  with  the  requirement  of  the  Statute  of  1884, 
chapter  310,  section  4.     (Commonwealth  v.  Spear,  143  Mass.  172.) 

At  the  trial  of  a  complaint,  under  Public  Statutes,  chapter  57, 
section  5,  alleging  that  the  defendant  had  in  his  possession  adul- 
terated milk,  with  intent  unlawfully  to  sell  the  same,  the  evidence 
showed  that  a  wagon  with  the  defendant's  name  and  number  on  it 
was  standing  upon  a  public  street  in  a  city  at  an  early  hour  in  the 
morning;  that  the  defendant's  servant  was  on  the  wagoii,  and 
there  were  several  eight-quart  cans  in  the  wagon  ;  that  a  collector 
of  samples  in  the  employ  of  the  inspector  of  milk  for  the  city  took 
a  sample  of  milk  from  one  of  the  cans,  which  was  not  marked 
^^  skimmed  milk,"  and  that  an  analysis  of  the  milk  taken  showed 
that  it  was  below  the  legal  standard.  Hddy  that  there  was  evi- 
dence of  an  intent  on  the  part  of  the  defendant  to  sell  the  milk, 
which  was  properly  submitted  to  the  jury.  (Commonwealth  v. 
Smith,  143  Mass.  169.) 

A  complaint  on  the  Statute  of  1886,  chapter  318,  section  2) 
alleging  that  on  the  first  day  of  July,  1886,  the  defendant  had  in 
his  possession  ''one  pint  of  milk  not  of  good  standard  quality, 
that  is  to  say,  milk  containing  less  than  thirteen  per  cent  of  milk 
solids,  with  intent  then  and  there  unlawfully  to  sell  the  same 
within  this  Commonwealth,"  is  sufiScient,  without  negativing  the 
exception  of  the  months  of  May  and  June. 

The  Statute  of  1885,  chapter  352,  section  6,  provides  that  sec- 
tion 9  of  the  Public  Statutes,  chapter  57  (which  relates  to  the  sale 
of  adulterated  milk),  ''is  hereby  amended  so  as  to  read  as  fol- 
lows." The  Statute  of  1886,  chapter  318,  section  2,  provides 
that  section  9  of  the  Public  Statutes,  chapter  57,  "  is  hereby 
amended  so  as  to  read  as  follows."  In  each  section,  after  the 
words  quoted,  there  follows  a  sentence  which  covers  the  whole 
subject  of  the  original  section.  Held,  that  the  Statute  of  1886, 
chapter  318,  section  2,  was  a  valid  enactment. 
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The  Statute  of  1884,  chapter  310,  section  4,  providing  for  the 
reservation  and  sealing,  before  commencing  the  analysis,  of  a  por- 
tion of  the  sample  of  milk  taken  for  analysis,  is  impliedly  repealed 
by  the  Statute  of  1886,  chapter  818,  sections  1  and  3.  (CJommon- 
wealth  v.  Kenneson,  143  Mass.  418.) 

The  Statute  of  1885,  chapter  352,  section  8,  provides  that  no 
person  shall  sell,  or  have  in  his  possession  with  intent  to  sell, 
skimmed  milk  below  a  certain  standard,  and  enacts  that  whoever 
violates  the  provisions  of  this  section  shall  be  punished  by  the 
penalties  provided  in  the  Public  Statutes,  chapter  57,  section  5. 
ffeldj  on  a  complaint  made  under  the  Statute  of  1885,  chapter 
352,  section  8,  for  an  offence  committed  after  the  Statute  of  1886, 
chapter  318,  section  2,  took  effect,  that,  even  if  the  last-named 
statute  repealed  by  implication  the  Public  Statutes,  chapter  57, 
section  5,  the  complaint  could  be  maintained.  (Commonwealth  v, 
Kendall,  144  Mass.  357.) 

Placing  wax  upon  the  top  of  the  cork  in  a  bottle  containing  a 
portion  reser\''ed  from  a  sample  of  milk  taken  for  analysis,  and  not 
extending  the  wax  over  the  mouth  of  the  bottle  and  thus  rendering 
the  bottle  air  tight,  is  not  a  sufficient  compliance  with  the  require- 
ment of  the  Statute  of  1884,  chapter  310,  section  4,  that  such 
reserved  portion  shall  be  "  sealed.'*  (Commonwealth  v.  Lock- 
hardt,  144  Mass.  132.) 

An  indictment  on  the  Statute  of  1886,  chapter  318,  section  2, 
alleging  that  the  defendant  had  in  his  ^^  possession  milk  to  which 
a  certain  foreign  substance  had  been  added,  to  wit,  annatto  color- 
ing matter,"  with  intent  unlawfully  to  sell  the  same,  is  sufficient 
without  naming  the  quantity.  Evidence  offered  at  the  trial  of  such 
an  indictment  as  to  two  samples  of  milk  taken  from  the  defend- 
ant's possession  at  substantially  the  same  time  is  competent,  and 
the  government  cannot  be  required  at  the  same  time  of  the  offer,  if 
ever,  to  elect  which  sample  it  will  rely  on.  The  addition  of  the 
annatto  coloring  matter,  whether  injurious  to  health  or  not,  is  pun- 
ishable under  the  statute.  Evidence  that  the  '^  milk  was  of  low 
grade"  is  competent,  although  it  may  tend  to  prove  another 
offence.     (Commonwealth  v.   Schaffner,   146  Mass.  512.) 

An  averment  in  a  complaint  under  the  milk  acts,  that  the 
defendants  were  ''  partners,"  is  mere  surplusage,  and  need  not  be 
proved.  On  such  a  complaint,  evidence  that  the  defendant  was 
on  a  wagon  with  a  license  number  on  it,  and  containing  milk  cans, 
from  one  of  which  was  taken  adulterated  milk,  is  competent  on  the 
issue  that  he  was  in  possession  of  the  milk  to  sell  it.  (Common- 
wealth V.  Bowell,  146  Mass.  128.) 
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Financial  Statement. 

Appropriation  by  Legislature  of  1893,        .        .    $4,000  00 

C.  L.  Hartshorn,  Chairman :  — 

Travelling  and  necessaiy  expenses, .        .  (40  00 

Twelve  days^  services,      ....  60  00 

G.  L.  Cl£mence  :  — 

Travelling  and  necessary  expenses, .        .  68  00 

Twelve  days^  services,      ....  60  00 

D.  A.  HoRTON :  — 

Travelling  and  necessary  expenses, .        .  85  00 

Seven  days^  services,         ....  85  00 

6.  M.  Whttaker,  Assistant  Executive  Officer:  — 

Travelling  and  necessary  expenses, .        .  280  38 

J.  W.  Stockwell,  Agent :  — 

Salary,  1,140  00 

Travelling  and  necessar)' expenses, .        .  73176 

C.  C.  Hall,  Agent : — 

Services  and  expenses,      ....  57  34 

James  Cheesman,  Expert :  — 

Services  and  expenses,     ....  26  08 

E.  A.  Harris,  Expert:  — 

Services  and  expenses,      ....  29  10 

Analyses  and  tests, 579  00 

Legal  services, 43  00 

Printing,  ........  95  78 

Supplies, 56  46 

$4,000  00  $3,336  90 

Respectfully  submitted, 

GEO.  M.  WHITAKER, 

Assistant  Executive  Officer. 

Approved  and  adopted  as  the  report  of  the  Dairy  Bureau. 

C.  L   HARTSHORN. 

GEO.  L.  CLEMENCE. 

DWIGHT  A.  HORTON. 
Boston,  Jan.  11,  1894. 


EXPLANATION    OF    PLATE    I. 


GYPSY   MOTH    (Ocneria  dispar,  L.) 


Fig.  I.  —  Female  with   the  wings   spread. 
2. —  Female  with   the   wings  folded. 

3.  —  Male  with  the  wings  spread. 

4.  —  Male  with   the  wings  folded. 
5. —  Pupa. 

6. —  Caterpillar,^ 

>    Full  grown. 
7.  —  Caterpillar.  J 

8. — Cluster  of  eggs   on   bark. 

9. — Several   eggs   enlarged. 

10. — One   egg  greatly   enlarged. 

Figures  I  to  8,  inclusive,  natural  size. 
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EXTERMINATION  OF  THE  GTPSY  MOTH. 


[263] 


To  the  Senate  and  House  of  Bepresentatives  of  the  Commonwealth  of 

Massachusetts, 

I  have  the  honor  to  present  herewith  to  the  General  Court 
the  report  of  the  gypsy  moth  committee  of  the  State  Board 
of  Agriculture  to  said  Board,  and  the  reports  of  the  director 
of  field  work  and  the  entomological  advisor  to  said  committee 
as  the  report  of  the  State  Board  of  Agriculture  on  the  e3rter- 
mination  of  the  gypsy  moth ;  the  statement  of  receipts  and 
expenditures  and  the  recommendations  and  suggestions 
contained  in  said  reports  being  adopted  by  said  Board  and 
presented  in  accordance  with  the  provisions  of  chapter  210, 
Acts  of  1891,  as  their  recommendations  and  suggestions. 

WM.  R.  SESSIONS, 

Secretary  of  the  State  Board  of  Agriculture, 
fiosTOK,  Jan.  10, 1894. 

[264] 


To  the  MasMchusetis  Stale  Board  of  Agriculture. 

In  accordance  with  the  provisions  of  law,  the  gypsy  moth 
committee  of  the  State  Board  of  Agriculture  presents  the 
report  of  expenditures  and  work  performed  in  the  endeavor 
**to  prevent  the  spreading  and  to  secure  the  extermination 
of  the  Ocneria  di»par^  or  gypsy  moth,  in  this  Conmion- 
wealth/* 

The  presence  of  this  insect  pest  was  first  brought  to  public 
notice  in  June,  1889.  The  Legislature  of  1890  authorized 
the  Governor  to  appoint  a  commission  to  take  the  matter  in 
charge  and  appropriated  $25,000  to  carry  on  the  work.  Sub- 
sequently the  same  Legislature  made  an  additional  appro- 
priation of  the  same  amount.  A  commission  was  appointed 
and  carried  on  the  work  until  Feb.  15,  1891,  M'hen  it  was 
superseded  by  a  new  commission  consisting  of  the  Secretary 
and  two  members  of  the  State  Board  of  Agriculture.  This 
coDMiiission  commenced  operations  in  March,  1891.  An  act 
of  the  Legislature  approved  April  17,  1891,  transferred  the 
work  and  all  unexpended  funds  in  the  hands  of  the  commis-/ 
sion  to  the  State  Board  of  Agriculture,  authorizing  said 
Board  to  *  *  exercise  all  the  duties  and  powers "  thus  con- 
ferred upon  it  *•  by  and  through  its  Secretary  and  such  mem- 
bers of  said  Board  as  it  may  designate  and  appoint "  for  the 
purpose.  There  remained  of  the  amount  appropriated  for 
the  work  in  1890  nearly  $25,000,  and  the  Legislature  of  1891 
appropriated  $50,000  in  addition  to  this  sum. 

The  task  given  the  Board  of  Agriculture  by  the  Legislature 
was  to  prevent  the  spreading  and  to  secure  the  extermi- 
nation of  the  gypsy  moth.  At  that  time  the  moth  was 
supposed  to  be  confined  to  Medford,  Maiden,  Arlington, 
Everett  and  Chelsea,  with  the  exception  of  a  few  colonies 
in  North  Cambridge  and  Somerville,  one  in  Winchester  and 
one  in  Belmont.  With  funds  available  amounting  to  about 
$75,000,  the  task  of  determining  the  boundaries  of  the 
legion   occupied  by  the   moth  was  begun.     Beginning  at 

[260] 
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Medford  a  search  was  made  which  extended  through  forty- 
two  towns  and  cities  and  resulted  in  finding  the  moth  in 
thirty  townships.  This  search  occupied  the  entire  season,  and 
by  it  the  fact  was  determined  that  the  insect  had  ppread  into 
most  of  the  outer  towns  within  the  few  previous  years. 

It  was  proved  by  the  experience  of  1891  that  spraying 
with  known  insecticides  would  never  bring  about  exter- 
mination, and  other  means  of  destruction  were  tried.  During 
the  season  the  moths  were  reduced  90  per  cent,  in  numbers. 

In  1892  the  committee  asked  for  and  received  an  appro- 
priation of  $75,000.  During  that  year  the  infested  towns 
were  inspected  as  carefully  as  possible  and  fifty-three  towns 
outside  the  infested  region  were  visited,  but  no  moths  were 
found  in  any  of  the  latter.  During  this  season  the  moth 
was  exterminated  from  hundreds  of  localities,  several  towns 
were  nearly  cleared  of  them,  and  the  numbers  of  the  moth 
were  again  greatly  reduced. 

In  the  summer  of  1892  .a  means  of  trapping  the  cater- 
^pillars  was  put  into  extensive  use.  Bands  of  burlap  were 
placed  about  the  infested  trees  and  those  near  by.  As  these 
bands  were  frequently  visited  to  kill  the  moths  found  under 
them,  new  colonies  were  discovered,  requiring  further  band- 
ing, and  it  soon  became  evident  that  the  force  of  men  would 
have  to  be  increased  in  order  properly  to  attend  the  traps 
and  inspect  the  region  round  about  them.  The  lessening 
numbers  of  the  moth  increased  the  work  of  inspection  and 
made  it  more  arduous.  The  great  increase  in  the  number 
of  trees  burlapped  necessitated  a  larger  force  of  men  for  the 
frequent  examinations  which  were  necessary  if  the  largest 
possible  advantage  from  the  work  was  to  be  attained.  These 
unexpected  conditions  greatly  increased  expenses  and  the 
appropriation  for  1892  was  found  inadequate.  That  careful 
inspection  of  the  infested  territory  which  is  so  necessary  to 
the  successful  completion  of  the  labors  of  the  Department 
could  not  be  carried  on  in  the  winter  of  1892-93  owing  to 
lack  of  means.  The  few  men  employed  were  busied  in 
cleaning  up  infested  localities  while  awaiting  an  appropriation 
for  the  work  of  the  season. 

In  January,   1893,  a  careful  estimate  was  made  of  the 
amount  of  money  which  would  be  required  to  inspect  the 
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known  infested  territory  and  the  towns  immediately  outside 
of  it,  and  to  do  all  the  effective  work  possible  in  one  year 
towards  the  extermination  of  the  moth,  and  an  appropriation 
of  $165,000  was  asked  for.  An  appropriation  of  $100,000 
was  made  by  the  Legislature  and  approved  April  12, 
1893.  While  the  work  was  suspended  awaiting  the  appro- 
priation several  of  the  best  and  most  exi>erienced  men  left 
the  employ  of  the  committee  for  other  situations,  thus 
greatly  reducing  the  eflSciency  of  the  force.  By  reason  of 
this  delay  also,  at  least  six  weeks  of  the  best  working  time 
of  the  year  passed  by  unutilized.  It  was  evident  that  with 
an  appropriation  more  than  one-third  smaller  than  that 
deemed  necessary  by  the  committee,  some  parts  of  the  field 
would  have  to  be  (to  a  certain  extent)  neglected  that  other 
parts  might  be  cleared.  It  was  then  decided  not  to  attempt 
to  exterminate  the  moth  from  the  central  towns  in  1893,  but 
to  hold  them  in  check  there  and,  if  possible,  destroy  those 
in  the  outer  towns,  thus  reducing  the  area  to  be  worked 
thereafter.  In  pursuance  of  this  plan  a  large  part  of  the 
force  was  distributed  in  the  peripheral  towns.  A  sulKcient 
number  of  men  were  stationed  in  each  town  to  do  all  that 
could  be  done  to  advantage  towards  securing  there  the 
extermination  of  the  moth  as  speedily  as  possible. 

A  large  amount  of  money  was  spent  in  inspection  or  search- 
ing the  towns  just  outside  the  limit  within  which  the  moth 
had  been  already  found.  Many  points  in  this  territory  had 
been  quite  as  much  exposed  to  the  possible  introduction  of 
the  moth  as  some  localities  where  it  was  known  to  exist.  It 
was  also  imperative  that  all  the  territory  in  the  towns  but 
little  infested  should  be  thoroughly  gone  over.  While  this 
work  did  not  directly  operate  to  reduce  the  number  of  moths, 
the  information  thus  obtained  was  absolutely  necessary  to 
enable  the  director  to  work  intelligently  on  the  whole  prob- 
lem of  extermination.  Nearly  $13,000  was  expended  in 
this  work  of  searching.  Only  three  colonies  were  found  in 
the  outside  territory,  and  all  but  one  of  them  are  in  close 
proximity  to  the  boundaries  of  infested  towns.  The  effort  at 
extermination  in  the  outside  towns  has,  we  believe,  been 
quite  successful,  and  the  territory  for  future  work  other 
than  inspection  has  thereby  .been  materially  reduced.     The 
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-condition  of  the  worst  infested  territory  is  believed  to  be 
better  than  it  was  one  year  ago,  notwithstanding  the  fact 
that  lack  of  funds  obliged  the  committee  to  reduce  the 
amount  of  work  done  there  to  the  minimum. 

The  plan  proposed  last  year  and  submitted  to  the  Legis- 
lature, with  request  for  an  appropriation  of  $165,000,  con- 
templated the  employment  of  a  sufficient  force  to  do  all  that 
it  was  thought  would  contribute  toward  extermination  in  all 
the  infested  territory.  With  only  about  sixty  per  cent,  of  the 
appropriation  asked  for,  only  sixty  per  cent,  of  the  work  con- 
templated could  be  done,  and  as  the  plan  could  not  be  com- 
pletely carried  out,  the  season's  work  in  many  places  is 
necessarily  left  in  an  unfinished  condition.  This  condition 
will  necessitate  a  larger  expenditure  next  season  to  complete 
the  work  than  would  have  been  necessary  while  it  was  in 
hand  the  past  season.  The  committee  believe  that  the 
economical  continuation  of  the  efibrt  to  exterminate  demands 
that  all  the  work  possible  tending  to  the  end  in  view  should 
be  done  at  once.  The  sooner  the  work  is  reduced  to  a 
simple  work  of  inspection  the  sooner  can  the  amount  of  the 
appropriations  be  safely  reduced.  The  sum  asked  for  last 
year  can,  we  believe,  be  economically  applied  during  the 
coming  year,  and  we  therefore  recommend  that  $165,000  be 
appropriated  for  the  work  of  the  ensuing  year. 

It  will  be  remembered  that  the  Legislature  of  1893  by 
resolve  requested  '*the  Senators  and  Representatives  from 
the  Conmionwealth  in  the  Congress  of  the  United  States  to 
urge  upon  Congress  the  necessity  of  prompt  and  vigorous 
action  to  exterminate  said  pest  (gypsy  moth) ,  and  to  use 
their  influence  to  secure  from  Congress  an  appropriation  of 
one  hundred  thousand  dollars  to  assist  the  Commonwealth  in 
defraying  the  necessary  expenses  of  the  work."  A  commit- 
tee was  sent  to  Washington  to  assist  in  the  matter  by  in- 
terviewing the  Secretary  of  Agriculture,  the  committees 
on  Agriculture  and  Appropriations.  From  what  this  com- 
mittee could  learn  and  from  recent  communications  from  the 
Secretary  of  Agriculture,  we  are  satisfied  that  no  assistance 
can,  for  the  present  at  least,  be  expected  from  the  general 
government. 

Early  in  the  summer  of  1893  five  of  the  most  experienced 
entomologists  of  the  neighboring  States,  holding  important 
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positions  in  experiment  stations  or  State  educational  insti- 
tutions, were  invited  to  examine  the  work  of  the  committee 
and  make  criticisms  and  suggestions.  For  their  conclusions 
and  criticisms  we  refer  to  the  report  of  the  advising  ento- 
mologist of  the  committee,  presented  as  a  part  of  this  report. 

Plan  of  Work  fob  1894. 

First  in  order  we  place  the  inspection  of  all  territory 
which  it  is  thought  may  possibly  be  infested,  together  with 
the  inspection  of  a  considerable  territory  outside  the  towns 
known  to  be  infested.  The  magnitude  of  this  work  is  be- 
yond the  comprehension  of  the  casual  observer.  Here  is  a 
territory  of  four  hundred  square  miles  that  should  be  most 
carefully  examined.  In  most  parts  of  it  every  tree  and 
shrub,  as  well  as  the  ledges  and  loose  rubbish,  must  be  care- 
fully examined.  That  gone  over  last  year  must  be  as  care- 
fully examined  again,  for  assumnce  must  be  made  doubly 
sure.  If  by  any  chance  a  single  egg  cluster  has  been  over- 
looked it  must  be  found.  It  neglected  it  will  be  a  centre 
from  which  the  pest  wall  again  spread,  as  a  new  conflagra- 
tion will  be  likely  to  spread  from  a  single  neglected  ember. 
In  this  territory  are  about  12,000  acres  of  woodland  which 
may  be  more  or  less  infested.  It  probably  contains  more 
than  5,000,000  trees,  besides  the  undergrowth.  This 
territory  has  not  thus  far  had  a  tree-by-tree  inspection  on 
account  of  lack  of  money.  While  this  woodland  must  remain 
a  menace  to  the  work  until  absolutely  cleaned  out  or  burned 
up,  the  enormous  expense  of  tree-to-tree  examination  and 
the  opposition  of  the  people  to  destruction  by  fire  has  led 
the  committee  to  consider  the  possibility  of  other  plans  for 
the  woodland.  Small  areas  here  and  there  in  the  woodland 
are  known  to  be  infested,  while  others  may  be.  The  trees 
for  some  distance  around  these  infested  spots  should  be 
burlapped  and  carefully  watched,  and  the  remaining  portion 
kept  under  surveillance  for  another  year.  Persistent  eflTorts 
have  been  made  to  find  a  feasible  plan  for  dealing  with  this 
forest  problem.  They  should  be  continued  with  the  hope 
that  a  plan  may  be  found  by  which  complete  extermination 
may  be  accomplished  without  the  expensive  or  drastic 
measures  heretofore  contemplated.  If  careful  observation 
shall  prove  that  the  insects  have  only  taken  possession  of 
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small  areas  in  different  parts  of  the  wooded  territory,  this 
problem  will  be  much  simpliiied. 

BURLAPPING. 

The  experience  of  the  past  two  years  has  proved  to  the 
conmiittee  that  burlapping  is  one  of  the  most  effective 
methods  of  dealing  with  the  gypsy  moth  ;  but  to  be  effectual 
it  is  necessary  that  a  sufficient  number  of  men  be  employed 
to  examine  all  the  burlaps  daily  and  kill  all  the  caterpillars 
found  under  them.  Lack  of  money  has  heretofore  prevented 
a  daily  examination  of  the  burlaps  in  the  territory  most 
centrally  located  and  most  thoroughly  infested.  The  trees 
in  the  immediate  vicinity  of  all  known  infested  localities 
should  be  burlapped.  This  would  include  almost  all  the 
trees  in  Maiden,  Medford  and  Everett,  and  those  in  large 
sections  of  Revere,  Melrose,  Arlington  and  several  other 
towns.  The  work  of  attending  to  the  burlaps  ceases  at  the 
close  of  the  caterpillar  season,  or  about  the  first  of  Sep- 
tember. From  that  date  the  men  should  be  put  to  inspecting 
and  cleaning  up  known  colonies  until  the  leaves  have  fallen. 
The  entire  force  should  be  employed  for  the  remainder  of 
the  year  in  inspecting  the  whole  territory.  The  work  of 
past  years  must  be  verified  as  well  as  the  work  of  the  last 
season. 

If  less  than  the  sum  recommended  should  be  appropriated, 
the  committee  would  be  obliged  to  limit  the  work  done  in  the 
most  seriously  infested  and  most  central  territory  to  just 
sufficient  to  prevent  the  insects  from  increasing  there,  and 
employ  the  balance  of  the  force  that  the  appropriation  would 
warrant  the  committee  in  retaining,  in  inspecting  or  search- 
ing the  outside  territory  and  cleaning  up  the  outlying  colonies. 
The  inspection  must  be  done  to  prevent  the  spreading.  The 
amount  that  can  be  accomplished  in  the  line  of  extermination 
depends  entirely  upon  the  size  of  the  appropriation. 

If  the  work  of  destroying  the  gypsy  moth  should  now  be 
discontinued  there  would  probably  be  very  little  damage 
done  for  a  year  or  two  by  the  caterpillars.  As  a  result  of 
the  work  already  done  the  moths  are  now  very  rare  except 
in  limited  localities  in  the  central  towns  of  the  infested 
district.  But  thev  are  scattered  here  and  there  over  a  larffe 
part  of  this  whole  area,  in  small  colonies  such  as   started 
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from  the  original  importation  by  Mr.  Trouvelot  in  Medford. 
Each  of  these  colonies  would  gradually  increase.  The 
growth  and  increase  of  each  colony  would  be  slow  at  first 
and  perhaps  unnoticed.  Year  by  year  this  increasing  growth 
would  result,  first,  in  damage  at  the  originally  infested 
<3entres,  and  next  in  a  gradual  dissemination  and  extension 
of  the  moth.  New  colonies  would  be  fonned  and  in  a  few 
years'  time  great  damage  would  be  done  in  localities,  as  in 
the  past.  Such  damage  would  continue  and  increase  in  spite 
of  the  eflforts  of  individual  citizens  to  prevent  it,  as  was  the 
case  in  Medford  during  the  few  years  before  1890.  Then 
would  come  the  entire  defoliation  of  trees,  shrubs  and  all 
vegetation, ,  which  would  result  in  the  destruction  of  fruit 
and  shade  trees,  the  despoiling  of  gardens,  small  fruits  and 
shrubbery.  In  the  meantime  the  moths  would  be  spreading 
into  the  woods.  They  would  be  gaining  a  foothold  in  public 
parks,  and  extending  out  into  towns  never  before  infested. 
As  in  the  past,  this  condition  of  things  would  grow  worse 
year  by  year.  During  the  spring  and  summer  months 
trees  in  our  parks  and  pleasure  grounds  which  are  ordi- 
narily covered  and  protected  by  their  foliage  would  be 
stripped  and  bare,  their  trunks  and  branches  a  mass  of  crawl- 
ing catei-pillars.  Parks,  roadsides,  woodlands,  oichards, 
gardens,  and,  in  &ct,  all  portions  of  the  infested  area 
where  plants  or  trees  grow  would  be  invaded  by  hosts  of 
voracious  caterpillars,  which  would  be  spinning  down  from 
the  trees  in  great  numbers  upon  passing  vehicles  and  upon 
the  persons  of  the  inhabitants. 

Experience  has  shown  that  where  these  caterpillars  be- 
come numerous  they  crawl  in  great  numbers  upon  and  into 
the  houses  and  buildings  of  all  kinds ;  in  fact,  they  intrude 
their  disgusting  presence  everywhere.  Wherever  they  be- 
come most  numerous,  so  that  the  foliage  disappears  and  food 
becomes  scarce^,  the  weaker  are  constantly  dying,  and  the 
stench  from  their  decaying  bodies  is  nauseating.  Such  has 
been  the  condition  where  they  were  most  numerous  in  the 
past,  notwithstanding  the  most  strenuous  efforts  of  indi- 
viduals to  check  them.  The  dissemination  of  the  moth  over 
this  and  adjoining  States  would  probably  not  be  so  rapid  as 
that  of  some  other  noxious  insects  in  the  past.  But  experi- 
ence has  shown  that  it  is  likely  to  increase  very  rapidly 
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wherever  it  has  obtained  a  foothold,  and  that  it  will  become 
locally  more  destructive  by  reason,  perhaps,  of  the  com- 
parative slowness  of  its  dissemination.  In  the  Old  World 
it  has  extended  its  range  into  tropical  countries,  and  should 
it  extend  into  the  Southern  States  it  would  probably  be  still 
more  destructive  there  than  here,  as  the  number  of  broods 
produced  annually  usually  increases  in  the  long  summer  of 
those  latitudes.  A  conservative  estimate  made  by  Professor 
Femald  places  the  probable  annual  damage  which  this  insect 
would  do  in  Massachusetts  alone,  if  allowed  to  spread,  at 
one  million  dollars. 

To  show  what  would  be  the  probable  condition  in  large 
areas  of  territory  in  a  few  years,  should  the  work  cease,  the 
statements  of  residents  of  some  of  the  localities  which 
suffered  most  from  the  ravages  of  the  gypsy  moth  are  pre- 
sented as  an  appendix  to  this  report.  These  are  selected 
from  among  sixty  or  more  such  statements  in  the  possession 
of  the  committee. 

A  mass  of  infoimation  regarding  the  habits  and  natural 
history  of  the  insect  has  been  obtained  by  the  advising  ento- 
mologist and  by  the  director  and  his  assistants.  Many 
valuable  facts  regarding  insect  life  are  continually  being 
observed,  and  extensive  experiments  in  the  use  of  insecti- 
cides have  been  made.  A  great  variety  of  plans  for  dealing 
with  the  gypsy  moth  have  been  tried.  Various  appliances 
have  been  invented  for  the  economical  and  effective  carrying 
out  of  these  plans.  A  full  and  complete  record  of  all  these 
matters,  comprising  hundreds  of  closely  written  pages,  has 
been  preserved  in  the  office  of  the  committee.  Our  advisory 
entomologist  recommends  that  this  matter  be  carefully 
examined  and  all  new  scientific  or  practical  information  and 
discoveries  sifted  out,  edited  and  printed,  for  the  benefit  of 
agriculturists  and  of  entomological  science.  The  principal 
entomologists  of  the  country  have  repeatedly,  by  letter  and 
personal  appeal,  urged  that  this  be  done.  The  committee 
has  no  authority  to  use  the  appropriation  for  such  purposes, 
and  would  suggest  that  a  specific  appropriation  of  $2,000  for 
this  purpose  would  enable  them  to  have  this  matter  arranged 
and  edited  in  the  proper  form  for  printing,  and  would  also 
provide  means  for  following  out  some  scientific  experiments 
and  observations  that  have  been  discontinued  because  not 
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directly  in  the  line  of  extermination.  This  material  would 
not  probably  be  made  ready  before  near  the  end  of  the  year, 
and  provisions  for  printing  it  may  well  be  deferred  till  next 
year. 

The  reports  of  Prof.  C.  H.  Fernald,  entomolo*gical 
advisor  to  the  committee,  and  of  Edward  H.  Forbush, 
director  of  the  field  work,  are  presented  herewith  as  part  of 
the  report,  and  the  committee  refers  to  these  reports  for 
details  of  the  work. 

The  following  is  the  financial  report  for  1893  of  the  gypsy 
moth  department  of  the  State  Board  of  Agriculture.  It  will 
be  noticed  that  a  large  sum  is  repoiled  as  balance  on  hand. 
The  work  of  the  committee  for  the  past  year  has  been 
planned  to  avoid  the  annoyance  caused  by  the  exhaustion 
of  the  old  appropriation  before  a  new  one  is  available. 

Balance  on  hand  Jan.  1, 1893,      .        .        .  '     ,        .  $5,672  17 

Appropriation, 100,000  00 

$105,672  17 

Expenditures. 

Wm.  R.  Sessions,  expenses, $9  79 

N.  S.  Shaler,  expenses, 43  00 

Francis  H.  Appleton,  expenses, 41  43 

E.  W.  Wood,  expenses 16  06 

C.  H.  Fernald,  expenses  and  remuneration,        .        .        .  730  16 

E.  H.  Forbush,  director,  salary, 2,400  00 

Book-keeper  and  clerks  in  office, 2,165  32 

Travelling  expenses  of  director  and  men,  .  1,414  24 

Teaming,  lively  and  board  of  director's  horse,   .        .        .  1,888  37 

Wages  of  men 66,874  33 

Bentof  storehouse  and  office, 297  OO 

Supplies,  tools  and  insecticides,  .- 10,047  78 

Balance  on  hand  Jan.  1, 1894, 29,744  69 

$106,672  17 

WM.  R.  SESSIONS, 
N.  S.  SHALER, 
FRANCIS  H.  APPLETON, 
E.  W.  WOOD, 
WM.  H.  BOWKER, 

Committee  of  the  Board  of  Agriculture  in  Charge  of  the 

Qyp9y  Moth  Work. 
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Appendix, 

Copy  of  Statement  of  Mr.  L.  M.  Clifford^  32  Myrtle  Street^  Medfard^ 

Mass. 

« 

In  1889  we  lost  three  apple  trees  because  of  the  caterpUIaiB* 
They  were  stripped  clean  and  then  leaved  out  and  bloomed  agun 
in  September.  The  next  spring  they  leaved  out  a  little «  bat  did 
not  bear,  and  finally  died.  In  1889  the  caterpillars  were  ores 
everything.  The  house  was  black.  They  crawled  inside  of  wia- 
dows  whenever  they  could. 

Last  year  the   gypsy-moth  men  got  but  one  nest  from  oor 

yard.     Last  year  the  caterpillars  did  no  injury  to  the  trees  and 

they  bore  fairly  well.     They  seemed,  however,  to  have  not  got 

over  the  effects  of  being  stripped  two  years  in  succession  by  the 

caterpillars  and  do  not  bear  so  well  as  formerly.     One  tree  ill 

particular,  which  formerly  bore  heavily,  has  never  done   so  wdl 

since. 

(Signed)  L.  M.  Clifford. 

Feb.  11, 1893. 

Copy  of  StaJtemetd  of  Mr.  J.  C  Clark^  Station  Agent  at  Park  Stre^ 

Medford,  Mass. 

1  live  at  No.  1 1  Myrtle  Street.  The  moths  ruined  me  as  re^ 
gards  fruit.  They  were  the  worst  in  1889.  Their  ravages  causot 
me  to  lose  five  nice  apple  trees,  two  cherry  trees,  one  pear  tcoe 
and  five  plum  trees.  I  lost  all  my  plum  trees.  One  fall  I  got  fivv 
bushels  of  plums  from  them.  The  caterpillars  stripped  these 
of  every  particle  of  vegetation.  It  was  the  caterpillars,  not 
green,  that  killed  them,  because  it  was  before  the  days  of  Ifae 
commission  and  the  trees  were  not  sprayed.  The  caterpillars  did 
not  touch  the  pear  trees  until  they  had  eaten  all  the  leaves  on  tiM> 
apple  trees.  I  had  a  crab-apple  tree  that  blossomed  very  full  that 
spring,  but  the  caterpillars  covered  it  and  it  died.  One  of  the 
apple  trees  which  the  caterpillars  killed  was  a  beautiful  Hubbard- 
ston.  Some  years  I  would  get  four  barrels  off  of  it  to  put  away« 
All  you  will  see  of  it  to-day  in  my  yard  is  the  stump,  over  whidi 
we  train  nasturtiums.  I  would  not  have  taken  $100  for  the  tree. 
The  spring  following  the  ravages  of  the  moth  these  trees  leaved 
out  a  little,  but  not  much,  and  finally  died.  During  the  summer 
of  which  I  speak  (1889)  my  currant  bushes  were  also  attacked* 
They  were  covered  with  caterpillars,  but  I  saved  them  by  sprink- 
ling them  twice  a  day  with  a  solution  of  soap  suds  and  kero- 
sene.    The  caterpillars  covered  one  side  of  ray  house  so  thickly 
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that  you  could  not  have  told  what  kind  of  paint  was  on  it.  It  was 
impossible  to  keep  them  entirely  out  of  the  house.  The  women 
had  to  shake  their  clothing  when  they  went  into  the  house.  Peo« 
pie  used  to  come  from  other  parts  of  Medford  to  Myrtle  Street^ 
just  to  see  the  ravages  of  the  insect.  The  State  should  not  drop 
the  work  of  extermination  under  any  consideration.  Myrtle  Street 
has  been  nicely  shaded  this  year.  Only  four  years  ago  the  trees 
were  bare.  The  work  of  the  department  has  been  very  effective. 
The  men  have  done  great  work  in  our  section. 

(Signed)        J.  C.  Clark. 

Fbb.  13,  1893. 

Copy  of  Statement  of  Mrs.  Wm.  Belcher^  29  Myrtle  Street^  Medford^ 

Mass, 

Mr.  Trouveloty  who  is  said  to  have  introduced  the  gypsy  moth 
into  this  country,  was  a  next-door  neighbor  of  ours.  The  cater- 
pillars troubled  us  for  six  or  eight  years  before  they  attained  to 
their  greatest  destructiveness.  This  was  in  1889.  They  were  all 
over  the  outside  of  the  house  as  well  as  the  trees.  All  the  foliage 
was  eaten  off  our  trees,  the  apples  being  attacked  first  and  the 
pears  next.  They  ate  nearly  every  green  thing  in  my  yard,  kill- 
ing my  rose  bushes  and  doing  much  damage  to  the  vegetables. 
No  one  who  did  not  see  them  at  that  time  can  form  any  idea  of 
what  a  pest  they  were.  They  got  into  the  strawberry  bed  (al- 
though they  did  not  eat  the  leaves) ,  and  I  used  to  go  out  with  a 
dust  pan  and  brush  and  sweep  them  up  by  the  panful.  It  seemed 
to  us  absolutely  necessary  to  go  out  daily  and  make  an  effort  to  at 
least  lessen  their  numbers.  We  killed  many  with  boiling  hot 
water  and  would  then  dig  a  hole  and  bury  them  so  as  to  prevent 
a  stench.  Mr.  Belcher  was  poisoned  by  them.  While  killing 
them  upon  the  trees  they  would  get  upon  his  neck  and  poison 
it.  It  was  impossible  to  stay  long  in  the  garden,  for  they  would 
crawl  all  over  one.  We  fought  them  for  two  or  three  years  before 
the  commission  took  hold.  When  they  hatched  out  in  the 
spring  our  fence  would  be  one  living  mass.  My  sister  and  myself 
blistered  the  paint  all  off  the  fence  with  the  scalding  water  that  we 
poured  on.  When  they  were  small  it  was  almost  impossible  to 
keep  them  off  one*s  person.  It  is  a  fact  that  we  have  scraped  a 
quart  of  eggs  at  a  time  off  the  trees.  We  did  the  best  we  could  to 
keep  them  down,  but  we  could  not  get  them  all,  for  many  would 
hide  away  and  lay  their  eggs.  To  show  how  the  catei^pillars  seem 
to  strike  instinctively  towards  a  place  where  food  may  be  found, 
my  sister  cried  out  one  day,  "  They  are  marching  up  the  street.*' 
I  went  to  the  front  door,  and  sure  enough,  the  street  was  black 
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with  them,  coming  across  from  our  neighbor's,  Mrs.  Clifford's,  and 
heading  straight  for  our  yard.  They  had  stripped  her  trees,  bat 
oar  trees  at  that  time  were  only  partially  eaten. 

(Signed)         Mart  A.  Belcher. 

Fbb.  13, 18d3. 

Copy  of  Statement  of  Mr.  J.  P.  Dill^  33  Otis  Street^  Medford^  Mom. 

In  the  summer  of  1889,  while  living  on  Park  Street,  Medford, 
we  were  literally  overrun  with  the  gypsy-moth  caterpillars.  We 
had  four  large  apple  trees  in  our  yard,  which,  although  old,  were 
very  productive.  Tlie  caterpillars  first  appeared  on  the  trees  in 
May  and  were  at  their  worst  in  July,  when  they  had  got  their 
growth.  They  ate  all  the  leaves  off  the  trees  until  it  seemed  as 
if  fire  had  run  through  them.  The  trees  finally  became  as  leaf- 
less as  in  midwinter.  The  caterpillars  began  apparently  by 
perforating  the  leaves  and  finally  ate  them  all  up.  After  eating 
the  apple-tree  leaves  they  attacked  a  Bartlett  pear  tree  and  com* 
pletely  stripped  it  of  its  leaves.  We  got  no  fruit  from  either  the 
pear  tree  or  the  apple  trees  that  year.  The  apple  trees,  indeed,  we 
cut  down  later  in  the  season,  because  there  were  holes  in  them, 
and  we  knew  the  caterpillars  could  never  be  cleaned  out,  and  con- 
sequently did  not  want  to  suffer  every  year  from  such  a  pest* 
That  summer  we  could  have  got  the  caterpillars  out  of  the  holes 
in  the  trees  by  pecks.  After  the  caterpillars  ate  all  the  leaves  off 
the  trees  they  went  down  into  the  grass,  where  they  swarmed. 
When  the  plague  was  the  worst  that  summer,  I  do  not  exaggerate 
when  I  say  that  there  was  not  a  place  on  the  outside  of  the  honse 
where  you  could  put  your  hand  without  touching  caterpillars. 
They  crawled  all  over  the  roof  and  upon  the  fence  and  plank 
walks.  We  crushed  them  under  foot  on  the  walks.  We  went  as 
little  as  possible  out  of  the  side  door,  which  was  on  the  side  of  the 
house  next  to  the  apple  trees,  because  the  caterpillars  clustered 
so  thickly  on  that  side  of  the  house.  The  front  door  was  not 
quite  BO  bad.  We  always  tapped  the  screen  doors  when  wc 
opened  them,  and  the  monstrous  great  creatures  would  fall  down, 
but  in  a  minute  or  two  would  crawl  up  the  side  of  the  honse 
again.  When  the  caterpillars  were  the  thickest  on  the  trees  we 
could  plainly  hear  the  noise  of  their  nibbling  at  night,  when  all 
was  still.  It  sounded  like  pattering  of  very  fine  raindrops.  If 
we  walked  under  the  trees  we  got  nothing  less  than  a  shower  bath 
of  caterpillars.  We  had  a  hammock  hung  between  the  trees  that 
summer,  but  we  could  not  use  it  at  all.  The  caterpillai-s  spun 
down  from  the  trees  by  hundreds,  even  when  they  were  of  a  large 
size.     We  had  tarred  paper  around  the  trees,  but  they  crawled  up 
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the  trunks  in  masses  and  went  right  over  the  paper.  The  bodies 
of  those  that  got  stack  in  the  printers*  ink  served  as  a  bridge  for 
their  brethren.  The  caterpillars  were  so  thick  on  the  trees  that 
they  were  stack  together  like  cold  macaroni.  A  little  later  in  the 
season  we  saw  literally  thousands  of  moths  flattering  in  the  back 
yard.  In  the  fall  the  nests  were  stuck  all  over  the  street  trees. 
Our  four  apple  trees  which  we  cut  down  because  of  the  pest 
yielded  the  year  before  eleven  or  twelve  barrels  of  fine  Baldwin 
apples.  I  have  been  told  that  in  other  places  in  Glen  wood  the 
caterpillars  even  ate  cabbages  and  other  plants.  In  the  summer 
of  1892  I  noticed  very  few  caterpillars. 

(Signed)         J.  P.  Dill. 

Mbdfobd,  liA88.,  Feb.  11,  1893. 

Copy  of  Statement  of  Mrs.  S.  «7.  FoUansbeef  35  Myrtle  Street^ 

Medford^  Mass, 

In  1889  the  walks,  trees  and  fences  in  the  yard  and  the  sides  of 
the  house  were  covered  with  caterpillars.  I  used  to  sweep  them 
up  with  a  broom  and  burn  them  with  kerosene,  and  in  half  an  hour 
they  would  be  just  as  bad  as  ever.  There  were  literally  pecks  of 
them.  There  was  not  a  leaf  on  my  trees.  The  apple  and  crab- 
apple  trees  were  all  stripped,  and  the  pears  partly  so.  They  even 
nibbled  the  young  green  pears,  and  I  lost  a  good  many  in  that 
way.  My  large  cherry  tree,  which  usually  bears  two  bushels,  was 
stripped  clean  for  two  years  running  and  I  got  no  fruit.  The 
caterpillars  ate  all  the  young  tomato  vines  and  injured  my  rose 
bushes.  The  Balm  of  Gilead  trees  outside  on  the  street  were 
regular  harboring  places  for  the  pest.  Back  of  the  house  and 
across  the  railroad  track  was  a  large  tract  of  young  growth,  oaks 
and  maples.  They  Vere  all  stripped.  The  caterpillars  did  not 
leave  a  leaf.  The  trunks  and  branches  were  covered  with  their 
cocoons.  The  cocoons  hung  in  bunches  as  big  as  a  pint  dipper. 
The  stench  in  this  place  was  very  bad.  This  tract  has  since  been 
cleared  by  the  gypsy-moth  men.  Last  year  I  had  no  trouble  with 
the  caterpillars.  I  did  not  see  one  in  the  yard  all  last  summer.  I 
picked  a  bushel  and  a  half  of  cherries  off  my  tree.  For  three 
years  previous  to  1891  my  Baldwin  apple  tree  bore  no  fruit  on 
account  of  the  ravages  of  the  moth.  It  was  stripped  every  year. 
In  1891  the  number  of  caterpillars  was  so  lessened  that  the  trees 
escaped  harm  and  bore  three  bushels  of  splendid  apples.  The 
spraying  seemed  to  do  the  blossoms  good.  Last  fall  (1892)  I  got 
about  two  bushels  off  the  tree. 

(Signed)  S.  J.  Follansbee. 

Fbb.  11,  1S93. 
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Copy  of  Statement  of  Mrs,  /.  TF.  Hamlin^  comer  of  Spring  and 

Myrtle  Streets,  Medford,  Mass. 

The  gypsy-moth  caterpillar  became  quite  prominent  in  oar 
neighborhood  some  six  years  ago.  They  were  at  their  worst  in 
1889.  One  day  m  June  my  attention  was  called  to  some  shade 
trees  on  Myrtle  Street,  the  trunks  of  which  were  literally  black 
with  the  caterpillars.  Our  yard  was  overrun  with  caterpillars. 
For  six  weeks  a  great  deal  of  our  time  was  devoted  to  killing  these 
caterpillars  and  we  did  not  have  half  as  many  as  people  farther 
down  the  street.  When  they  got  their  growth  these  caterpillars 
were  bigger  than  your  little  finger  and  would  crawl  very  fast.  It 
seemed  as  if  they  would  go  from  here  to  Park  Street  in  half  an 
hour.  We  would  go  out  in  our  yard  time  after  time  during  the  day 
and  gather  the  caterpillars  in  dishes.  Time  and  again  I  have 
stayed  out  in  the  yard  for  two  hours  at  a  time  catching  cater- 
pillars. But  in  half  an  hour  afterwards  they  seemed  to  be  just  as 
thick  again.  It  was  a  common  remark  in  the  house,  "  Well,  it  is 
time  to  go  out  and  make  our  rounds  again,*'  and  then  we  would 
sally  out  with  our  pans.  When  the  caterpillars  were  very  small 
we  used  to  kill  them  with  hot  water.  The  big  ones  we  killed  by 
pouring  kerosene  oil  over  them  and  burning  them.  Our  one  apple 
tree  was  stripped  of  its  leaves  for  two  or  three  years  running. 
The  trees  of  our  next  door  neighbor,  Mr.  Randall,  suffered  very 
much.  The  caterpillars  got  into  his  evergreens  and  were  so  thick 
that  they  made  them  look  black.  The  trees  have  since  died.  I 
do  not  know  whether  or  not  it  was  owing  to  the  caterpillars.  Mr. 
Randall  was  on  the  point  of  moving  to  Franklin,  but  he  stayed  in 
Medford  two  months  that  summer  to  fight  the  moths  and  save  his 
trees.  There  were  people  on  Myrtle  Street  ^hose  geraniums  and 
plants  were  eaten.  Many  people  took  much  time  to  fight  the 
caterpillars  and  killed  a  great  many.  Others  would  say,  "  What 
is  the  use  ?  "  and  would  do  nothing.  We  were  very  glad  to  be  re- 
lieved of  the  work  by  the  appointment  of  the  commission.  The 
next  spring  we  found  many  small  ones  on  our  fence,  but  we  killed 
all  that  we  could  before  they  grew  large  and  so  did  not  suffer 
from  them  as  in  the  preceding  summer.  In  some  other  places, 
however,  they  were  just  as  bad.  Last  summer  I  do  not  think  I 
saw  three  caterpillars  on  our  premises.  If  the  State  had  not  done 
something  I  think  it  would  have  been  overrun  by  now. 

(Signed)        Mrs.  I.  W.  Hamlin. 
Feb.  13,  1893. 
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Copy  of  Statement  of  Mr.  Wm.  B.  Harmon^  55  Spring  Street, 

Medford,  Mass. 

In  the  summer  of  1890  the  caterpillars  destroyed  all  our  fruit. 
They  attacked  and  stripped  the  apple  trees  first  and  then  turned 
their  attention  to  the  pear  trees,  which  they  also  stripped.  The 
young  fruit  was  entirely  ruined  and  we  had  nothing  that  fall. 
The  trees  in  places  were  actually  black  with  caterpillars.  They 
would  collect  in  great  bunches  and  we  would  sweep  them  off  with 
a  broom.  I  had  quite  a  large  vegetable  garden  which  was  nearly 
mined  by  the  caterpillars.  They  destroyed  the  cucumbers  and  ate 
all  the  tops  off  the  tomatoes.  They  also  stripped  some  flowering 
plants.  We  could  not  step  out  of  doors,  either  on  the  grass  or  on 
the  walk,  without  crushing  the  caterpillars  under  foot.  Over  our 
front  door  the  house  was  black  with  them.  We  would  clear  them 
off  every  morning,  but  in  an  hour  it  would  be  black  again.  People 
could  not  come  in  that  way.  It  is  no  exaggeration  to  say  that 
there  were  pecks  of  the  caterpillars  under  the  doorsteps  and  on  the 
fence.  We  had  both  the  fence  and  the  steps  split  up  and  burned 
so  as  to  deprive  the  pest  of  its  harboring  places.  I  have  fre- 
quently gathered  half  a  coal-hodful  of  caterpillars  from  the  fence 
within  a  short  space  of  time.  In  twenty  minutes  they  seemed  to 
be  just  as  thick  as  ever.  We  burned  many  pecks  of  them  in  all. 
The  next  lot  to  ours  was  a  vacant  brush  lot.  It  actually  swarmed 
with  caterpillars,  and  they  came  from  there  into  our  yard  by  thou- 
sands.    Last  year  (1892^  we  saw  but  a  few  caterpillars. 

(Signed)        Wm.  B.  Harmon. 
Fbb.  11 » 1893. 

Copy  of  Statement  of  Mr.  J.  W.  Harlow,  58  Spring  Street,  Medford, 

Mass. 
We  did  not  suffer  so  badly  from  caterpillars  in  1890  as  some  of 
our  neighbors,  because  we  had  no  fruit  trees  in  our  yard.  An  oak 
tree  in  our  back  yard  was  stripped  nearly  bare.  Our  blackberry 
and  raspberry  bushes  were  badly  eaten  and  we  got  but  little  fruit 
from  them  that  summer.  Two  oaks  on  the  street  in  front  of  our 
house  were  entirely  stripped.  The  next  year  they  did  not  leave 
out  and  were  cut  down.     We  were  not  troubled  by  the  caterpillars 

last  summer. 

(Signed)         J.  W.  Harlow. 

Feb.  11,  1893. 

Copy  of  Statement  of  Station  Agent  E.  Clark,  Olenwood,  Medford, 

Mass. 
When  the  caterpillars  were  thick  in  Medford  a  few  years  ago  one 
would  have  thought  that  a  fire  had  run  through  the  gardens.     The 
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apple  and  pear  trees  were  stripped  and  the  fences  and  walks  were 

covered  with  caterpillars.     The  work  of  the  present  department  in 

stopping  the  ravages  of  the  moth  has  been  a  success  and  should 

be  continued  by  all  means. 

(Signed)         E.  Clark, 

Station  Agent. 
Feb.  11, 1893. 

Copy  of  Statement  of  Mr.  A.  B>  Buntingy  Swampscott,  Mass. 

The  gypsy-moth  caterpillars  were  very  thick  in  the  spring  of 
1892  at  the  Marshall  place,  on  Humphrey  Street.  The  trees  for 
two  or  three  acres  were  stripped  of  their  leaves.  It  looked  as  if  a 
fire  had  been  through  them.  There  was  no  more  sign  of  a  leaf  in 
May  or  June  than  there  would  be  in  February. 

(Signed)        A.  R.  Bunting. 

8WAMP800TT,  Febroary,  18d8. 
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Field  Director's  Report. 


To  the  Committee  on  the  Fxterminaiion  of  the  Gyp9y  Moth. 

Gentlemen: — It  will  be  impossible,  within  the  limited 
space  allowed  to  this  report,  to  describe  in  detail  the  work 
of  the  season  of  1893  and  its  results.  I  shall  therefore 
make  only  a  brief  statement  of  the  methods  employed  and 
the  results  attained. 

Methods. 

The  methods  used  in  the  extermination  of  the  moth  during 
the  year  1893  were  much  the  same  as  those  of  the  previous 
year,  with  such  modifications  and  additions  as  experience 
has  suggested. 

Eggs  of  the  moth  which  had  been  deposited  on  trees, 
buildings  and  other  objects  were  not  removed,  but  were 
saturated  with  creosote  oil  or  burned  by  a  combination  of 
dilute  nitric  and  carbolic  acids.  Either  of  these  methods 
insured  the  speedy  destruction  of  the  life  of  the  eggs,  which 
were  less  likely  to  be  scattered  about  than  if  they  were 
scraped  from  the  trees. 

The  imported  **Kaupenleim"  or  **  insect  lime  "was  also 
used  in  banding  large  trees  to  prevent  the  caterpillars  from 
elimbing  them,  but  it  did  not  prove  as  effectual  as  in  1892, 
owing  either  to  its  poor  quality  or  an  unfavorable  season. 
It  was  also  used  as  a  cement  in  filling  the  cavities  of  infested 
trees,  thereby  depriving  the  caterpillars  of  their  hiding- 
places,  and  for  this  purpose  it  proved  superior  to  anything 
heretofore  used. 

In  May  bands  of  burlap  were  placed  around  these  trees  as 
an  artificial  hiding-place  for  the  caterpillars,  and  later  a 
large  proportion  of  them  were  found  under  the  bands  and 
killed.  The  burlaps  in  the  outer  towns  were  visited  daily 
and  the  trees  were  occasionally  looked  over,  both  by  the 
regular  men  and  by  special  inspectors.  This  resulted  in 
almost  completely  eradicating  the  moth  from  the  outer  towns, 
so  that  in  some  towns  no  eggs  were  found  during  the  fall. 
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Owing  to  the  insufficiency  of  the  appropriation  and  the 
consequent  lack  of  men,  the  burlap  on  the  trees  in  the 
central  towns  was  not  as  often  visited,  but  was  examined 
fortnightly,  weekly  or  bi-weekly,  as  the  circumstances 
admitted  or  as  immediate  necessity  demanded.  As  the 
effectiveness  of  this  method  depends  largely  on  daily  visits 
to  the  bands,  the  results  were  not  as  satisfactory  as  in  the 
outer  towns,  but  the  moths  were  held  in  check  and  con- 
siderably reduced  in  numbers. 

As  the  young  caterpillars  hatched  and  appeared  in  the 
undergrowth  on  the  borders  of  woodland  they  were  destroyed 
by  burning  over  small  tracts  with  crude  oil  by  means  of  the 
cyclone  burner,  first  made  use  of  in  this  work  in  1891. 
This  method  has  proved  to  be  certain  destruction  to  the 
caterpillars  if  employed  at  the  right  time. 

As  the  season  advanced,  traps  containing  artificially 
reared  female  moths  were  placed  in  the  field  and  the  males 
were  attracted  to  them  in  considerable  numbers.  As  many 
of  the  males  emerge  from  the  pupa  before  the  females  and 
are  thus  captured  before  they  have  an  opportunity  to  pair, 
the  number  of  fertile  egg  clusters  may  be  lessened  in  this 
way  at  a  small  expense. 

The  experiments  with  insecticides  made  under  Prof.  C. 
H.  Fernald's  direction  have  proved  conclusively  that  the 
arsenites  as  commonly  used  for  spraying  foliage  are  ineffect'- 
ual  with  the  gypsy  moth.  The  chemical  experiments  made 
at  the  field  director's  office  by  Mr.  F.  C.  Moulton,  one  of 
the  inspectors  employed  by  the  conunittee,  have  resulted  in 
the  discovery  of  some  insecticide  mixtures,  one  of  which 
seems  to  be  very  effective  with  the  gypsy  moth  and  may  be 
useful  in  exterminating  the  pest.  This  consists  of  a  mixture 
of  an  arsenite  with  acetate  of  lead  and  glucose  in  water,  and 
apparently  gives  the  long-sought  result.*  It  is  claimed  that 
it  is  not  washed  off  the  leaves  by  showers,  but  that  it  is 
retained  upon  them  during  an  entire  season.  It  can  be  used 
in  sufficient  strength  to  kill  the  caterpillars  of  the  gypsy 
moth  without  injury  to  the  foliage.     Enough  spraying  was 

done  during  the  season  to  test  this  mixture  in  the  field,  and 

• 

*  The  formula  most  ased  was  sodic  arseniate,  29.93  per  cent. ;  plumbic  acetate* 
70.07  per  cent. 
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it  has  given  the  best  results  that  have  yet  been  obtained  by- 
spraying. 

The  means  which,  though  expensive,  liave  given  the  best 
results,  and  have  finally  exterminated  the  moth  from  local- 
ities and  towns,  consist  of  a  thorough,  long-continued  and 
repeated  search  by  competent  men,  not  only  of  all  known 
infested  localities,  but  of  entire  towns.  The  moth  is  now 
so  rare  in  most  of  the  infested  towns  that  it  is  only  by  such 
search  that  it  can  be  found,  and  this  search  must  be  relied 
upon  to  assure  extermination. 

When  a  colony  is  found  all  forms  of  the  moth  must  be 
destroyed ;  loose  bark  must  be  scraped  from  the  trees,  the 
undergrowth  cut  and  burned,  all  cavities  which  may  serve 
for  hiding  places  filled,  and  the  locality  carefully  watched 
for  at  least  two  years. 

This  method,  expensive  though  it  may  be,  is  sure  to 
secure  extermination. 

Means  of  Preventing  Extended  Distribution. 

As  it  was  known  that  the  moths  were  disseminated  mainly 
by  carriage  driving  and  teaming  from  badly  infested  centres, 
plans  for  preventing  this  distribution  were  shaped  accord- 

Every  effort  was  made  to  clear  all  badly  infested  localities 
and  trees  along  the  highways. 

The  inspection  of  two  seasons  having  established  with 
some  certainty  the  extent  of  the  territory  infested,  measures 
were  taken  to  reduce  its  area :  first,  by  holding  the  insects 
in  check  in  the  badly  infested  central  towns  that  they  might 
not  spread  further ;  second,  by  exterminating  them  in  the 
outer  towns  which  were  less  infested. 

It  was  also  important  that  an  annual  search  should  be 
made  in  the  towns  adjoining  the  infested  district  to  ascer- 
tain whether  the  moths  were  being  further  disseminated. 

Inspection  of  Tozvns  Outside  the  Infested  Region. 

The  appropriation  made  by  the  Legislature  of  1893 
allowed  the  committee  to  undertake  the  inspection  of  the 
towns  in  the  vicinity  of  the  infested  region  on  a  larger  scale 
than  had  hitherto  been  possible. 
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A  study  of  the  conditions  which  have  produced  isolated 
moth  colonies  has  made  it  possible  to  determine  what  kind 
of  localities  in  towns  outside  the  known  infested  territory 
were  in  most  danger  of  becoming  infested  during  the  years 
when  the  moth  was  abundant  and  spreading.  In  inspecting 
such  towns  particular  attention  has  been  paid  to  all  places 
where  vehicles  from  the  infested  region  have  frequently 
stopped,  such  as  hotels,  stores,  picnic  grounds,  public 
parks,  the  premises  of  milkmen,  peddlers,  and  of  all  persons 
who  have  travelled  regularly  in  vehicles  through  the  in- 
fested region  on  the  way  to  and  from  Boston.  By  a  study 
of  the  teaming  from  an  Infested  town  it  is  often  possible  to 
determine  what  places  in  other  towns  may  have  become 
infested  by  such  teaming. 

To  illustrate:  during  1889,  1890  and  1891  swill  was 
hauled  from  the  almshouse  at  Cambridge  directly  under 
trees  which  were  then  badly  infested.  As  a  probable  result 
forty-six  of  the  estates  in  towns  to  which  the  swill  was  trans- 
ported became  infested. 

During  the  spring  and  summer  of  1893  statistics  of  traffic 
and  travel  were  gathered  and  tabulated,  and  two  men,  under 
the  direction  of  Professor  Shaler  of  the  committee,  were  sent 
out  in  the  region  south  of  Boston  with  instructions  to  ex- 
amine  all  localities  where  travel  by  teams  centred.  Their 
search  resulted  in  the  discovery  of  the  moth  in  Franklin 
Park,  Boston's  largest  public  park.  The  moths  appeared 
to  have  been  established  there  from  three  to  five  years,  but 
(as  is  usual  with  isolated  colonies)  had  not  spread  rapidly. 
Much  work  has  been  done  in  Franklin  Park  by  the  employees 
of  the  Board,  but  it  is  doubtful  whether  the  moths  have  vet 
been  exterminated,  as  the  tangle  of  ornamental  vines  and 
shrubbery  which  underlies  the  infested  trees  renders  the 
result  of  the  season's  work  problematical.  The  place  must 
be  carefully  watched  to  secure  extermination. 

The  railroads  running  north  from  the  infested  region  were 
then  followed  up  by  these  men  as  far  as  the  southern  por- 
tions of  Maine  and  New  Hampshire.  The  trees  along  the 
main  lines  and  near  stations  and  sidings  were  examined,  but 
no  moths  were  found.  Eighteen  men  were  also  employed 
in  a  thorough  inspection  of  the  towns  contiguous  to  the  in- 
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fested  region.  In  the  autumn,  as  soon  as  the  leaves  had 
fallen,  experienced  men  were  sent  into  the  towns  lying  fur- 
ther west  and  north,  with  instructions  to  visit  and  inspect 
all  estates  named  in  the  statistics  obtained  during  the  sum- 
mer and  all  other  places  which  during  the  inspection  were 
found  to  have  been  endangered  by  constant  teaming  from  the 
infested  region.  During  this  search  two  orchards  were 
found  infested  in  Burlington,  one  near  the  Woburn  line,  the 
other  near  the  Lexington  boundary.  These,  with  the  colony 
in  Franklin  Park  and  one  found  just  over  the  P'eabody  line 
in  Danvers,  early  in  the  season,  are  the  only  colonies  known 
outside  the  region  which  was  found  infested  during  the 
search  of  1891.  Every  visible  vestige  of  the  moth  in  these 
places  was  destroyed. 

Every  effort  possible  with  the  means  at  hand  was  made 
during  the  season  to  determine  whether  the  moth  had  ex- 
tended beyond  its  known  limits.  Many  places  have  been 
reported  as  infested  by  the  gypsy  moth  and  all  such  reports 
have  been  investigated,  with  negative  results. 

Results  of  the  Yearns   Work. 

During  the  past  year  more  than  one  hundred  towns  out- 
side  the  infested  region  have  been  visited  and  either  partially 
or  wholly  inspected,  but  in  them  no  moths  have  been  found. 
The  following  places  named  in  the  **list  of  towns  infested 
iu  1891"  have  been  apparently  cleared  of  the  moth; 
Beverly,  Brighton,  Charlestown,  Lynnfield,  Marblehead, 
Reading,  Waltham  and  Water-town.*  (See  map.)  Two 
other  towns  (Burlington  and  Danvers)  which  have  since  been 
found  infested,  have  been  thoroughly  searched  and  cleared. 

While  the  formerly  infested  localities  in  these  towns  will 
not  need  to  be  worked  as  they  were  in  1893,  each  town 
ought  to  be  carefully  inspected  at  least  once  each  year 
as  long  as  the  moths  are  known  to  be  in  tbe  adjacent  towns. 
Most  of  the  known  infested  localities  in.Lexington,  Peabody, 
Salem,  Swampscott,  Woburn,  Winchester,  Winthrop  and 
Wakefield  have  been  cleared,  and  another  year's  work  like 


*  Two  of  these  (Charlestown  and  Brighton)  mast  be  considered  as  districts  as  thejr 
comprise  certain  wards  of  Boston. 
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the  last  ought  to  exterminate  the  moth  from  these  towns. 
The  condition  of  Lynn  is  much  improved,  and  that  of  Bel- 
inonty  Stoneham  and  Arlington  considerably  so.  More 
than  eight  hundred  colonies  of  the  moth,  situated  mostly  in 
the  foregoing  towns,  have  now  been  exterminated. 

The  other  towns  and  cities  in  the  infested  region  are  in 
somewhat  better  condition  than  in  1892,  but  a  much  greater 
improvement  might  have  been  made  had  the  appropriation 
been  larger.  The  district  comprising  Saugus,  Revere, 
Everett,  Chelsea,  East  Boston,  Maiden,  Medford,  Melrose, 
Somerville  and  Cambridge  was  the  one  necessarily  neglected 
during  some  parts  of  the  year  in  order  that  the  work  in  the 
other  towns  might  l)e  thoroughly  done.  This  policy  was 
unavoidable  through  a  lack  of  funds  sufficient  to  keep  the 
whole  region  under  constant  inspection.  This  necessitate-^ 
a  continual  duplication  year  after  year  of  the  work  done  in 
these  towns  and  continually  defers  the  final  extermination  of 
the  moth. 

Number  of  Men  Employed  Each  Week, 


WKKK  COMMBKCIIIO. 

Wbkk  Endiko. 

Norabcr  of 
Men. 

Jan. 

A,               •               •               •               • 

Jan. 

7 80 

9. 

14, 

2S 

16, 

1 

21, 

1^ 

23, 

1 

28, 

27 

29, 

Feb. 

4, 

25 

Feb. 

6, 
13, 
20, 
27, 

,  Mar. 

11, 
18, 
25, 
4.      . 

24 
24 
22 
25 

Mar. 

6, 
13, 
20, 
27, 

1 
Apr. 

18, 
25,      , 

1,      . 

25 
0 

27 

Apr. 

3, 
10, 
17, 
24, 

..■• 

1 

8,      . 
15,      . 
22,      . 
29,      . 

44 

93 

115 

125 

T^Iay 
June 

1,        . 

8,        . 
16.        . 
22, 
29, 

5.        . 
12,        . 

1  Mar 

I 

June 

6,      . 
13,      . 

20,      . 
27,      . 
3,      . 
10,      . 
17,      . 

128 
132 
132 
132 
131 
128 
131 

19,        . 

, 

24,      . 

,       132 

1 

No.  4.] 


THE  GYPSY  MOTH. 


287 


ifumber  of  Men  Employed  Each  Week  —  Concluded. 


WuK  CoiaBxcno. 

WSBK  EKDisro. 

Namber  of 
Men. 

June 

26, 

July 

-if      •        •        .        • 

149 

July 

8, 
10, 
17, 
24, 
31, 

Aug. 

8, 
15, 

22,      . 
29, 

6. 

153 
154 
147 
151 
146 

Aug. 

7, 
14, 
21, 

28, 

Sept. 

12,      . 

19, 

26, 

2, 

144 
i       126 
1       125 

121 

Sept. 

4, 

9, 

101 

11, 

'     1 

16,      . 

95 

18, 

1 

23,      . 

93 

26, 

30,      . 

89 

Oct 

2, 
9, 

Oct 

7,      . 
14,      . 

86 
85 

16, 

'     1 

21,      . 

89 

23, 

1 

28,      . 

88 

80, 

Nov. 

4,      . 

88 

Nov. 

6. 

13,        . 
20,        . 
27.       . 

1 
>     ( 

Dec. 

11,      . 

18,      . 

26,      . 

2,      . 

88 
88 
85 
85 

Dec. 

4.        . 

11.        . 

18.        . 

26,        . 

9,      . 
16,      . 
28,      . 
80,      . 

f 

85 
86 
85 
83 

Work  Done, 

The  statistics  given  below  show  mainly  the  results  of 
searching  and  hand  killing.  The  figures  taken  from  the 
report  of  the  work  of  1892  are  inserted  for  convenience  in 
comparing  them  with  those  of  1893. 


Trees  (fruit,  shade  and  forest) :  —  iHwt. 

Inspected ^  2,109,852 

Found  to    be    infested    with  caterpillars, 

pnptB,  moths  or  eggs,        ....  108,428 

Cleared  of  eggs, 99,989 

Cemented, 12,172 

Banded  (insect  lime), 21,251 

Burlapped, 110,108 

Sprayed,       .                7,372 

Trimmed,,                            ....  0 


1808. 

4,108,494 

44,716 
2,068 
4,58:} 

19,453 

419,434 

5,145 

1,906 
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IMS.  IMS* 

Trees  (fruit,  shade  and  forest)  —  CondudecL 

Scraped, 0  2,40^ 

Cut, 395  4,055 

Acres  of  brushland  and  woodland  cut  and 
burned  over, 115  184» 

Buildings :  — 

Inspected, 22,102  8,828^ 

Found  to  be  infested, 1,557  348 

Cleared  of  eggs, 1,427  232 

Wooden  fences :  — 

Inspected, 24,936  15,092 

Found  to  be  infested, 2,365  713 

Cleared  of  eggs, 2,159  541 

Stone  walls :  — 

Inspected, •        .  2,213  814- 

Found  to  be  infested, 672  225 

Cleared  of  eggs, 854  93 

Number  of  each  form  of  the  moth  destroyed 
during  the  year  by  hand :  — 

Caterpillars, 936,656  1,173,351 

Pupae, 80,021  77,029 

Moths, 9,338  5,655 

Hatched  or  infertile  egg  clusters,        .        .  40,954  6,868 

Unhatched  and  probably  fertile  egg  clusters,  99,790  46,101 

It  will  be  seen  tbat  nearly  twice  as  many  trees  were  in- 
spected in  1893  as  in  1892.  This  is  accounted  for  by  the 
fact  that  a  larger  number  of  experienced  men  were  employed 
in  searching  the  towns  along  the  border  of  the  infested 
region  in  1893,  and  also  that  more  time  was  spent  during 
the  summer  of  1893  in  inspecting  the  trees  in  these  and  the 
central  towns. 

It  will  be  noticed  that  the  number  of  trees,  walls  and 
fences  found  infested  and  the  number  of  egg  clusters  found 
in  1893  were  much  less  than  in  1892,  while  the  number  of 
caterpillars  destroyed  was  greater.  In  this  connection  it 
should  be  remembored  that  the  number  of  trees  burlapped 
during  1893  was  nearly  four  times  as  great  as  the  number 
burlapped  in  1892,  and  the  number  of  men  employed  dur- 
ing the  summer  of  1893  to  inspect  them  averaged  larger 
than  the  number  employed  in  1892.  This  resulted  in  a  more 
frequent  examination  of  burlaps  and  a  consequent  greater 
destruction  of  caterpillars. 
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Furthermore,  in  1893,  the  men,  while  engaged  in  inspect- 
ing the  great  number  of  burlapped  trees  in  the  worst  infested 
towns,  occasionally  found  and  killed  large  numbers  of  cater- 
pillars upon  garden  plants  and  shrubbery  where  they  would 
otherwise  have  been  overlooked.  A  few  caterpillars  found 
under  a  burlap  sometimes  furnished  a  clew  which  led  to  the 
discovery  of  many  more  near  by.  These  greatly  swelled 
the  sum  total  of  caterpillars  destroyed,  though  they  did  not 
add  to  the  number  of  trees  infested.  No  accurate  account 
of  the  number  of  caterpillars  or  eggs  destroyed  by  spraying 
or  fire  could  be  kept. 

The  number  of  trees,  fences  and  walls  infested  is  in  every 
case  larger  than  the  number  cleared  of  eggs.  This  is  ac- 
counted for  by  the  fact  that  these  objects  were  reported 
infested  if  any  form  of  the  moth  was  found  upon  them,  but 
were  not  reported  as  cleared  unless  eggs  only  were  found. 


Non-infested  Towns  which  have  been  visited  by 

Reason  of  Complaints 

received. 

Massachusetts. 

Ashbnmham, 

Lowell, 

Qnincy, 

Abington, 

I-Awrence, 

Rowley, 

Biookfield, 

Manchester, 

iRockport, 

Duxbury, 

Marshfield, 

Sutton, 

Dorchester, 

Milford, 

Uxbridge, 

Framingham, 

Newton, 

Weston, 

Gloucester, 

North  Andover, 

Westboroogh, 

Hudson, 

Pepperell, 

West  Newbury, 

Ipswich, 

Princoton, 

Wellesley. 

ConnectictU. 

Rhode  Island, 

Neu)  Hampshire, 

Glastonbury. 

Providence. 

Kensington. 

Other  Towns  and  Cities  which  have  been  visited  and  wholly  or  partially 

inspected^  but  have  not  been  found 

infested. 

Massachusetts, 

Acton, 

Boxford, 

Grovel  and. 

Amesbtuy, 

Concord, 

Georgetown, 

Andover, 

Canton, 

Hamilton, 

Ayer, 

Dedham, 

Hull, 

Bedford, 

Dorchester, 

Hingham, 

Billerica, 

Essex, 

Haverhill, 

Brookline, 

Framingham, 

Ipswich, 

Braintree, 

Fitchburg, 

IJncoln, 

Bradford, 

Gloucester, 

I^awrence, 
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Littleton, 

Lowell, 

Leominster, 

Lunenburg, 

Manciiester, 

Middleton, 

Milton, 

Newton, 

Newbury, 

Newburyport, 


Maaaachtiselis  —  Concluded. 

North  Andover, 

North  Reading, 

Quincy, 

Rowley, 

Randolph, 

Stoughton, 

Salisbuiy, 

Springfield, 

Sudbuiy, 


Sharon, 

Shirley, 

Tewksbuiy, 

Topsfield, 

Wenham, 

Wilmington, 

Wayland, 

Weston, 

Wellesley. 


Staiians  in  Maine  and  New  Hampshire  visited  in  inspecting  along  the 

Railways, 

Maine, 

Agamentieus,               Eliot,  Portland, 

Biddeford,                     Eennebunkport,  Saco, 

Berwick,                       Kittery,  Scarborough, 

Conway  Junction,        Kennebunk,  Wells. 


New  Hampshire. 

Atkinson, 

Madbury, 

Rye  Beach, 

Durham, 

Newmarket, 

Rollinsford, 

Dover, 

Newton  Junction, 

Salmon  Falls, 

Exeter, 

Portsmouth, 

Seabrook, 

Greenland, 

Powow  River, 

State  Line, 

Hampton, 

Plaistow, 

Westville. 

Kingston, 

List  of  Places  Jormerly  infested  from  which  the  Moth  has  been  apparently 

exterminated, 

Beverly,  Danvers,  Reading, 

Brighton  Lynnfield,  Waltham, 

Burlington,  Marblehead,  Watertown. 
Charlestown, 


'1 


List  of  Cities  and  Towns  still  infested. 


Arlington, 

Maiden, 

Saugus, 

Belmont, 

Medford, 

Somerville, 

Boston, 

Melrose, 

Stoneham, 

Cambridge, 

Peabody, 

Wakefield, 

Chelsea, 

Revere, 

Winchester, 

Everett, 

Salem, 

Winthrop, 

Lexington, 

Swampscott, 

Wobum. 

Lynn, 
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Why  the  Moth  has  not  yet  been  exterminated. 

First.  It  had  been  established  here  for  over  twenty 
years ;  had  spread  over  thirty  townships,  and  had  obtained 
a  strong  foothold  before  any  organized  attempt  was  made  to 
check  it.  These  facts  alone  rendered  its  extermination, 
even  under  the  most  favorable  circumstances,  a  matter  of 
several  years'  time. 

Second.  As  the  extent  of  its  dissemination  was  not  at 
first  accurately  determined,  the  appropriation  made  by  the 
Legislature  proved  utterly  inadequate. 

The  appropriations  of  1890  and  1891  were  made  with  the 
understanding  that  the  moth  had  been  found  in  a  few  towns 
only  and  was  confined  to  cultivated  lands.  Though  this 
understanding  was  based  on  the  most  reliable  information 
that  could  then  be  obtained,  later  search  by  the  agents  of 
the  Board  of  Agriculture  proved  that  the  moth  had  invaded 
many  towns,  and  in  several  of  them  had  penetrated  the 
forested  lands. 

Third.  As  the  difficulty  of  extermination  has  not  been 
and  is  not  now  generally  appreciated,  the  expense  of  the 
undertaking  has  been  underestimated  and  the  appropriation 
of  1893  was  insufficient. 

TTie  Difficulty  and  Expense  of  Extermination. 

To  appreciate  the  difficulties  and  uncertainties  connected 
with  an  attempt  to  exterminate  an  imported  insect,  it  must 
be  borne  in  mind  that  insects  when  transported  to  a  new 
country  frequently  change  their  habits  to  such  an  extent 
that  new  methods  of  dealing  with  them  must  be  devised ; 
also,  that  very  little  accurate  information  of  the  life  history 
and  habits  of  the  gypsy  moth  in  this  country  had  been  re- 
corded. 

It  was  impossible  at  first  to  secure  experienced  men  for 
the  work.  It  was  necessary  to  select  and  train  the  number 
of  men  required.  And  although  the  advice  of  some  of  the 
most  distinguished  entomologists  of  this  country  was  sought, 
the  methods  recommended  by  them  as  being  effectual  with 
native  insects  proved  inadequate  for  the  extermination  of 
the  gypsy  moth. 
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Though  every  effort  was  made  in  1891  to  exterminate  the 
moth  from  the  region  most  infested,  the  search  of  1892  gave 
abundant  evidence  of  the  impossibility  of  exterminating  it  in 
one  year's  time.  Although  the  greater  part  of  the  eggs  had 
been  destroyed,  caterpillars  were  found  in  most  parts  of  the 
infested  territory.  It  was  seen  that  eggs  scattered  on  the 
ground  and  exposed  to  the  elements  during  winter  produced 
Bome  caterpillars.  The  eggs  are  thus  frequently  scattered  by 
the  wind  ;  by  ice  forming  on  the  trees ;  by  people  picking  fruit 
or  trimming  and  cutting  down  trees ;  and  by  various  other 
causes.  The  female  moth  often  drops  a  few  eggs  upon  the 
ground  or  in  the  crevices  of  the  bark  where  they  are  likely 
to  escape  the  most  thorough  search.  Such  eggs  are  often 
fertile.  Young  caterpillars  have  been  seen  to  come  forth 
from  them  in  the  spring.  Though  many  colonies  neverthe- 
less have  been  exterminated  by  destroying  the  eggs,  it  will 
be  seen  how  difScuJt,  nay,  even  impossible,  is  complete 
extermination  over  a  large  area  by  this  method  alone. 

It  is  now  a  well-known  fact  that  spraying  with  the 
arsenical  insecticides  commonly  used  is  only  partially  effec- 
tive with  this  insect,  and  such  was  the  prejudice  prevailing 
against  this  method  in  some  of  the  infested  towns  that  people 
frequently  washed  the  trees  and  shrubbery  with  water  from 
the  garden  hose  and  so  neutralized  the  effect  of  the  spraying. 

Bands  of  insect  limiB  merely  prevent  the  caterpillars  from 
climbing  trees  which  have  been  first  cleared  of  eggs.  But 
they  frequently  find  means  to  ascend  the  trees  in  spite  of  the 
lime  bands,  and  if  driven  from  the  trees  they  will  betake 
themselves  to  the  gardens  and  shrubbery. 

While  the  burlap  bands  afford  a  means  of  assembling  the 
caterpillars  so  that  they  may  be  easily  killed,  they  cannot 
all  be  disposed  of  in  this  way,  as  there  seems  to  be  an 
increasing  tendency  to  avoid  the  **  burlaps,"  possibly  due  to 
natural  selection. 

What  Means  of  Extermination  then  remain? 

There  are  certainly  two,  and  possibly  three,  means  which 
have  accomplished  the  object  sought  wherever  they  have 
been  thoroughly  applied.  Fire  can  be  used  either  to  destroy 
the  eggs  of  the  moth,  to  kill  the  caterpillars  or  to  starve 
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them  by  burning  all  near-by  vegetation  on  which  they  feed. 
This  method  is  feasible  only  on  waste  lands. 

A  thorough,  scientifically  conducted  search  for  and 
destruction  of  eggs,  supplemented  by  burlapping  and  hand 
killing,  is  the  only  method  yet  known  that  can  be  implicitly 
relied  upon  to  secure  extermination  where  fire  cannot  be 
used. 

Work  of  this  kind  is  necessarily  very  expensive  and  the 
result  is  uncertain  unless  it  is  followed  for  several  years. 
Many  localities  are  being  cleared  in  this  way  each  year. 
This  sort  of  work  requires  experienced  and  expert  men  who 
are  intimately  acquainted  with  the  localities  in  which  they 
work  and  the  distribution  and  history  of  the  moth  therein. 

If  all  trees  and  plants  in  and  near  each  isolated  moth 
colony  could  be  sprayed  with  an  insecticide  which  would 
surely  and  quickly  kill  all  feeding  caterpillars  without  injury 
to  the  foliage,  it  would  be  the  best  plan  to  pursue  in  the 
towns  least  infested.  Such  an  insecticide  seems  to  have 
been  found.  If,  however,  it  should  fail  to  be  as  effectual  in 
the  field  as  is  expected,  further  chemical  experiments  must 
be  made  to  find  an  effective  insecticide. 

The  usual  plan  of  fighting  noxious  insects  is  to  wait  until 
they  begin  to  do  visible  damage,  and  then  take  means  to 
check  them.  But  with  extermination  as  the  object  it  is  a 
grave  error  to  wait  until  the  moths  have  become  apparent 
anywhere  to  common  observation  —  until  they  have  begun 
to  do  damage,  as  in  the  past,  and  have  scattered  to  a  dis- 
tance from  the  worst  infested  spots.  They  must  instead  be 
at  once  searched  for,  found  and  destroyed.  Thousands  of 
infested  trees  have  been  marked  during  the  past  season  on 
each  of  which  only  a  single  caterpillar,  pupa,  or  egg  cluster 
was  found.  But  these  single  forms  of  the  moth  must  be 
found  and  destroyed  if  the  insect  is  to  be  exterminated. 

The  statute  under  which  the  committee  is  appointed  calls 
for  extermination.  The  cost  of  extermination  is  great.  It 
certainly  costs  a  vast  deal  more  to  search  for  the  last  egg 
cluster  and  the  last  caterpillar  or  moth  than  it  would  to 
destroy  the  majority  of  them  and  thus  prevent  both  dissem- 
ination and  damage  for  the  time  being.  But  if  larger  sums 
of  money  than  those  already  appropriated  can  be  secured. 
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and  the  extermination  of  the  moth  can  be  accomplished,  an 
expense  will  be  stopped  which  must  otherwise  be  constantly 
increasing  and  which  must  be  borne  annually  for  an  indefi- 
nite period  either  by  the  State  or  by  all  residents  of  the 
country  over  which  the  moth  would  extend  its  constantly 
widening  range. 

Encouraging  progress  toward  extermination  has  already 
been  made  with  manifestly  insufficient  funds  and  in  the  fiice 
of  many  obstacles.  The  numbers  of  the  moth  have  been  so 
reduced  that  no  material  damage  has  been  done  by  it  during 
the  past  two  years.  It  has  been  exterminated  first  from 
single  trees,  then  from  orchards,  woodlands  and  entire 
towns.  More  than  eight  hundred  infested  localities  have 
been  entirely  freed  of  its  presence.  This  work  was  begun 
on  the  borders  of  the  infested  region  and  has  progressed 
toward  the  centre  until  the  moth  appears  now  to  have  been 
exterminated  from  more  than  one-third  of  the  region  infested 

in  1891. 

Respectfully  submitted, 

E.  H.  FORBUSH. 


/» 


H 
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Entomologist's  Rkport. 


To  the  CommUtee  an  the  Chypay  Molh. 

Genti;iEmen:  —  The  work  of  exterminating  the  gypsy 
moth  has  been  carried  on  during  the  past  year  with  great 
vigor  and  success.  I  have  made  as  frequent  visits  to  the 
field  of  operations  as  my  other  duties  permitted,  and  have 
kept  in  close  touch  with  all  the  work. 

By  your  direction  I  invited  six  of  our  most  prominent 
entomologists  to  visit  the  infested  territory,  inspect  the  work 
and  give  their  impressions  and  advice.  Professor  Comstock 
was  unable  to  do  this,  but  the  other  gentlemen  accepted  the 
invitation,  visited  the  infested  region  in  June,  and  thoroughly 
inspected  the  work  in  all  its  departments.  I  give  the  fol- 
lowing extracts  from  their  reports. 

Professor  Packard  of  Brown  University  says,  "  I  have  no 
adverse  criticisms  to  make.  It  seems  to  me  that  the  work  is 
practical  and  thorough  throughout.  I  saw  nothing  to  find 
fault  with,  but  much  to  commend.  The  new  and  ingenious 
devices  for  spraying,  and,  in  other  ways,  destroying  the 
eggs  and  worms  interested  me  very  much." 

Professor  Weed  of  the  New  Hampshire  Agricultural  Col- 
lege says,  in  his  report,  **The  results  already  reached  seem 
to  me  remarkable,  and  I  was  greatly  surprised  at  the  scarcity 
of  gypsy  caterpillars.  I  found  that  a  series  of  experiments 
with  remedies  was  being  conducted  under  the  most  careful 
conditions ;  in  fact  I  have  never  seen  a  series  of  similar  ex- 
periments carried  on  in  so  large  a  scale,  in  so  thoroughly 
scientific  a  manner." 

Dr.  Femald  of  the  Pennsylvania  State  College  says,  **  A 
careful  consideration  of  the  methods  used  and  of  the  results 
already  obtained  has  convinced  me  that  the  extermination  of 
the  gypsy  moth  is  not  only  possible  but  certain,  if  the  work 
be  prosecuted  for  a  sufficient  length  of  time.  It  is  to  be 
feared,  however,  that  the  apparent  disappearance  of  the  moth 
may  lead  the  Legislature  into  the  error  of  abolishing  the 
work  at  a  time  when  it  shows  the  fewest  results,  but  will,  in 
reality,  be  the  most  valuable ;  in  fact,  would  be  absolutely 
necessary  to  ensure  the  prevention  of  some  future  invasion." 
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Professor  Smith  of  Rutgers  College,  after  speaking  in 
terms  of  commendation  of  the  work,  experiments,  etc.,  says, 
"  The  force  under  the  direction  of  Mr.  Forbush  has  accom- 
plished wonders,  and  I  feel  that  there  is  very  good  reason  for 
the  belief  that  the  gypsy  moth  can  be  exterminated,  provided 
the  means  are  furnished  by  the  Legislature  of  Massachusetts, 
in  as  liberal  a  spirit  at  least  as  past  appropriations  have  been 
made." 

Professor  Lintner,  State  Entomologist  of  New  York,  says, 
<<I  was  not  prepared  to  see  that  such  progress  had  been 
made  towards  the  extermination  of  the  notorious  gypsy  moth. 
It  was  a  surprise  to  me  that,  in  the  brief  space  of  three  years, 
the  fearful  i*avages  of  the  insect,  as  described  to  me  and  as 
pictured  in  photographs,  could  have  been  reduced  to  such  an 
extent  that  to  the  ordinary  observer  no  indication  of  its 
presence  was  visible,  and  that  in  a  ride  of  an  entire  day 
through  several  of  the  infested  towns,  including  a  visit  to 
localities  that  had  been  frightfully  scourged,  not  a  single 
example  of  the  caterpillar  was  found  by  me,  although  dili- 
gent search  for  it  was  made.  How  a  work  of  such  magni- 
tude, extending  over  so  large  a  territory,  could  have  been 
accomplished  was  a  wonder  and  an  enigma  to  me,  until  I 
became  acquainted  with  the  means  by  which  it  had  been 
brought  about.  I  trust  that  your  Legislature  will  see  the 
wisdom  of  continuing  the  work  under  suitable  appropriations, 
until  the  extermination  of  the  insect  has  been  attained." 

The  above  named  gentlemen  all  expressed  themselves 
very  strongly  in  favor  of  the  continuation  of  the  work  to 
the  complete  extermination  of  this  insect,  which  is  sure  to 
prove  so  exceedingly  destructive  if  it  be  left  to  itself. 

It  has  been  a  greater  surprise  to  me  than  to  any  one  else, 
perhaps,  to  see  what  has  been  accomplished  from  the  first ; 
for  few  persons,  if  any,  have  followed  and  watched  the  work 
more  closely  than  I  have  been  able  to  do  from  the  time  the 
presence  of  the  insects  was  reported.  Only  those  who  have 
thus  carefully  and  frequently  inspected  the  work  can  fully 
realize  how  much  has  been  accomplished. 

During  the  past  season  I  have  had  a  large  number  of 
experiments  performed  with  various  insecticides,  for  the  pur- 
pose of  determining  what  substances  would  prove  the  most 
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successful  in  destroying  the  caterpillars,  and  at  the  same  time 
the  least  injurious  to  the  foliage.  Experiments  with  Paris 
green,  repeated  each  year  since  the  work  began,  have  shown 
that  this  substance,  in  any  proportion  that  will  not  greatly 
injure  the  foliage,  will  not  destroy  all  the  caterpillars  when 
small  and  only  a  small  proportion  of  them  when  more  than 
half  grown. 

The  insecticides  used  in  the  experiments  referred  to  were 
Paris  green,  Paris  green  and  lime,  London  purple  and 
acetate  of  lead,  Maiden  white,  Moulton's  insectine,  wood- 
bine kennel  mixture,  antinonnin,  gypsine.  This  last  sub- 
stance proved  by  far  the  most  satisfactory,  since  it  was  in  no 
way  injurious  to  the  foliage  even  when  used  in  so  large  a 
proportion  as  twenty-five  pounds  to  one  hundred  and  fifty 
gallons  of  water,  and  it  also  proved  very  destructive  to  the 
caterpillars.  Antinonnin  was  not  received  until  late  in  the 
season,  and  therefore  the  experiments  with  it  were  not  con- 
clusive. There  can  be  no  doubt  that  gypsine  will  prove  far 
more  valuable  in  destroying  the  gypsy  moth  than  any  of  the 
insecticides  in  common  use,  because  it  can  be  used  in  such 
large  proportions  as  to  prove  fetal  to  the  insect. 

In  my  report  last  year  I  gave  a  list  of  four  species  of 
insects  found  destroying  the  eggs  of  the  gypsy  moth,  and 
nine  species  of  true  parasites  living  within  and  destroying 
ther  caterpillars.  To  this  number  should  be  added  Pimpla 
pedalis  Say.,  which  was  omitted  from  the  list  last  year,  by 
an  oversight  and  Pimpla  tenuicomia  Cress.,  which  has  been 
bred  from  the  gypsy  moth  this  year,  thus  making  a  list  of 
eleven  different  species  of  true  parasites  which  live  within 
the  caterpillar,  but  which  do  not  emerge  until  after  it  changes 
to  a  pupa  and  is  dead.  There  can  be  no  doubt  that  still 
other  species  will  be  found  to  attack  the  gypsy  moth  in  this 
country.  Mr.  L.  O.  Howard,  a  most  excellent  authority  in 
such  matters,  estimates  that  there  are  only  fourteen  undoubted 
hymenopterous  primary  parasites  on  the  gypsy  moth  in 
Europe,  one  of  which,  Apanteles  glomeratusy  already  occurs 
in  this  country,  but  it  has  not  as  yet  been  observed  preying 
on  the  gypsy  moth. 

Respectfully  submitted, 

C.  H.  FERNALD. 
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Keport  of  the  Gypsy  Moth  CoMmTTEE  of  the  State  Board  of 
Aqriculture  to  the  House  of  Representatives, 

Undbr  thk  Obdkx  or  Jak.  15,  18M. 


On  Jan.  15,  1894,  after  the  Gypsy  Moth  Committee  had 
submitted  its  annual  report  to  the  Legislature,  the  House  of 
Representatives  adopted  the  following  Order :  — 

Ordered^  That  the  State  Board  of  Agriculture  be  instructed  to 
report  in  writing  to  the  General  Court  on  or  before  the  first  day  of 
February  next  the  following  facts  and  estimates  relative  to  the 
work  of  exterminating  the  gypsy  moth :  — 

1 .  The  amount  appropriated  and  amount  expended  annually  for 
such  purpose  since  the  work  began. 

2.  The  amount  per  year  which,  in  the  estimation  of  said  board, 
it  will  be  necessary  to  expend  upon  such  work  during  the  next  ten 
years. 

3.  Whether,  in  the  estimation  of  said  board,  it  will  be  neces- 
sary to  continue  the  work  of  extermination  for  an  indefinite  period. 

4.  If  it  will  not  be  necessary  to  continue  said  work  for  an  in- 
definite peiiod,  what  is  the  probable  limit  of  time  during  which  it 
will  be  necessary  to  continue  said  work,  and  what  will  be  the 
probable  necessary  expenditure  therefor,  in  the  aggregate,  after 
the  expiration  of  ten  years  from  date. 

To  the  Senate  and  House  of  Bepresentatives  of  the  CommonweaUh  of 

Massachusetts. 

In  response  to  an  order  of  the  Legislature,  undei  date  of 
Jan.  15,  1894,  the  State  Board  of  Agriculture,  by  its  Gj'psy 
Moth  Committee,  presents  the  following  **  facts  and  esti- 
mates relative  to  the  work  of  exterminating  the  gypsy  moth." 
The  amounts  of  appropriations  and  expenditures  have  been 
reported  in  the  several  annual  reports  of  the  committee,  and 
a  summary  of  the  same  appears  in  the  report  of  the  work 
of  1893,  now  in  the  hands  of  the  Legislature.  The  original 
bills  and  pay-rolls,  showing  the  details  of  all  expenditures, 
may  be  found  in  the  office  of  the  State  Auditor  in  the  State 
House. 

The  following  is  a  condensed  account  of  the  appropria- 
tions made  and  the  amounts  expended  annually :  — 
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Appropbiations. 
March  14, 1890, 125,000  00 

June      3, 1890, 25,000  00 

June      8, 1891, 50,000  00 

Marcli  1, 1892, 75,000  00 

April    12, 1893, 100,000  00 

Total  appropriated, $275,000  00 

Expended  in  1890  by  First  Commission. 

Salary  of  commissioners, 1^,118  27 

Wa^es  of  employees, 15,278  82 

Other  expenses, 7,142  73 

Total  expended  in  1890 $25,539  82 

Expended  in  1891  by  Second  Commission. 

Balance  of  salaries  due  members  of 

first  commission,  ....  $630  95 
Salary  of  director,  one  and  one-half 

months, 300  00 

Wages  of  employees,  ....  10,147  97 
Other  expenses,   including  travelling 

expenses,  teaming,  rent,  supplies  and 

tools 2,378  54 

$13,457  46 

Expended  in  1891  by  the  State  Board  op 

Agriculture. 

Expenses  of  committee  in  charge  of 

the  work, $121  53 

Director's  salary,  seven  and  one-half 

months 1,500  00 

Advising  entomologist's  salary  and  ex- 
penses       280  84 

Wages  of  employees,     ....  41,096  86 

Other  expenses,  including   travelling 

expenses,  teaming,  rent,  supplies  and 

tools, 12,790  86 

65,790  09 

Total  expended  in  1891, 69,247  55 

Expended  in  1892  Br  the  State  Board  of  Aoriculture. 

Expenses  of  the  committee  in  charge  of  the  work,    $130  49 

Director's  salary, 2,400  00 

Advising  entomologist's  salary  and  expenses,      .        525  60 

Wages  of  employees, 59,505  03 

Other  expenses,  including  travelling  expenses, 

teaming,  rent,  supplies  and  tools,      .        .        .   11,979  84 

74^40  96 

Amauta  carried  forward, $169,327  83 
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AnumrU  brought  forward, ^169^27  8S 

Expended  IN  1893  by  thk  State  Boahd  of  Agricultube. 

Expenses  of  committee  in  charge  of  the  work,    •  f  110  28 

Director's  salary, 2,400  00 

Advising  entomologist*s  salary  and  expenses,      .  730  16 

Wages  of  employees, 59,039  65 

Other  expenses,  including  travelling  expenses, 

teaming,  rent,  supplies  and  tools,      .        •        .   13,647  39 

75,927  48 

Total  expended  to  Jan.  1, 1894, 9245,255  31 

The  estimates  called  for  must,  from  the  nature  of  the 
attending  circumstances,  be  only  opinions.  The  plans  for 
the  work  of  1893,  for  which  an  appropriation  of  $165,000 
was  asked,  contemplated  a  careful  tree-to-tree  search  of  all 
the  forest  land  within  the  infested  territory.  This  search 
would  have  cost  a  very  large  sum ;  but  as  only  sixty  per 
cent  of  the  sum  asked  was  appropriated,  this,  with  much 
other  work  planned  for  the  central  district,  was  necessarily 
postponed.  It  was  decided  that  the  work  of  extermination 
in  the  outer  infested  towns  and  the  inspection  of  the  terri- 
tory surrounding  them  still  further  out  was  most  necessary 
and  would  contribute  most  toward  extermination.  Were 
the  uncertainties  that  confront  us  in  the  condition  of  these 
forest  lands  eliminated,  our  opinions  would  more  nearly 
approximate  to  the  character  of  estimates  made  by  experts 
when  all  the  conditions  of  a  problem  are  known. 

In  1893  considerable  progress  toward  extermination  was 
made.  Ten  towns  were  apparently  cleared,  comprising 
more  than  one-third  of  the  territory  originally  infested. 
In  1894,  with  the  appropriation  asked  for  ($165,000),  the 
committee  ought  to  be  able  to  bring  into  the  same  category 
Swampscott,  Salem,  Peabody,  Wakefield,  Wobum,  Lex- 
ington, Winthrop  and  Franklin  Park.  This  would  leave 
Belmont,  Arlington,  Cambridge,  Chelsea,  East  Boston, 
Everett,  Lynn,  Maiden,  Medford,  Melrose,  Eevere,  Sau- 
gus,  Somerville,  Stoneham  and  Winchester  still  infested. 
Several  of  these  towns  should  be  very  nearly  or  quite  cleared 
in  1894.  But  we  have,  in  our  estimates,  left  them  with  the 
list  of  probably  uncleared.  If,  in  1895,  $150,000  is  appro- 
priated, the  w^ork  of  that  year  should  clear  all  towns  but 
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Arlington^    Chelsea,   Everett,   Maiden,  Medford,  Melrose, 
Eevere,  Saugus  and  Somerville.     The  moth  in  these  towns 
should  be  brought  to  the  verge  of  extermination  so  that,  with 
an  appropriation  of  $100,000,  the  work  of  1896  would  be 
quite  likely  to  bring  them  very  near  to  the  condition  of  the 
cleared  towns.     During  all  this  time  a  large  amount  of  this 
money  must  be  expended  in  closely  inspecting  the   towns 
supposed  to  be  cleared.     In  1897  an  appropriation  of  $50,000 
would  be  necessary  to  provide  for  the  completion  of  the  work 
in  the  last-mentioned  towns  and  for  the  necessary  careful 
reinspection  of  the  whole  territory.     We  think  this  appro- 
priation w^ould  also  provide  means  to  stamp  out  any  possible 
remains  of  colonies  supposed  to  be  exterminated  that  might 
be  found  by  the  careful  reinspection.     For  the  five  succeed- 
ing years  we  believe  that  an  average  annual  appropriation 
of  $25,000  would  be  necessary  to  continue  the  careful  inspec- 
tion of  the  whole  territory  and  provide  the  means  to  deal 
with  any  colonies  that  may  possibly  have  been  overlooked, 
While  it  is  our  opinion  that  it  is  quite  possible  to  extermi- 
nate the  moth  if  large  appropriations,  such  as  have   been 
mentioned,  are  granted  for  the  next  few  years,  we  believe  it 
also  probable  that  should  an  appropriation  of  only  $50,000 
per  year  be  granted  the  work  would  have  to  be  continued 
indefinitely,  as  a  very  large  proportion  of  such  an  appropri- 
ation w^ould  necessarily  be  expended  in  watching  the  outside 
territory  and  taking  measures  to  prevent  the  spreading  of 
the  insect. 

Another  method  of  estimating  the  probable  future  cost  of 
extermination  would  be  to  multiply  the  average  cost  of  ex- 
termination per  estate  in  the  towns  already  cleared  by  the 
number  of  estates  still  infested.  We  estimate  the  number 
of  estates  still  infested  at  eight  thousand.  Our  records 
show  that  the  average  cost  of  extermination,  per  estate,  in 
the  towns  cleared  has  been  $41.10.  At  the  same  rate,  the 
cost  of  exterminating  the  moth  from  eight  thousand  estates 
would  be  $328,800.  This  statement  is  made  on  the  assump- 
tion that  the  estates  yet  infested  are  now  in  no  worse  con- 
dition than  were  those  which  have  been  cleared.  This 
computation  does  not  include  the  large  sum  which  must 
necessarily  be    expended  in  inspecting    territory    already 
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cleared y  that  outside  which  must  be  watched,  and  the  cost 
of  reinspection  for  several  years  of  these  eight  thousand 
estates  after  extermination  is  believed  to  have  been  accom- 
plished. 

In  the  opinion  of  the  committee  the  above-mentioned 
estimates  afford  the  closest  approximation  to  a  forecast  that 
can  well  be  made.  It  is  proper,  however,  to  state  that  the 
questions  asked  by  the  Legislature  cannot  be  answered  with 

certainty. 

Respectfully  submitted. 

Per  order  of  the  Gypsy  Moth  Committee 

of  the  State  Board  of  Agriculture, 

WM.  R.  SESSIONS, 

Chairman. 
jAif.  29,  1804. 
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KETURNS  OF  SOCIETIES. 


AMESBXTRY   AND    SAIiISBUBY    AGRIOULTTIBuAJ:.  AND 

HORTICULTURAL  SOCIETY. 

Incorporated  1881,  Acts  of  1881,  chapter  204. 

Originally  raised  by  contribution  $1,002.32;  now  has 
$7,474.62  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $7,474.62  :  real  estate,  $7,273.18  ; 
crockery,  tables,  etc.,  $201.44.  Total  liabilities,  $2,253.49  : 
outstanding  bills,  $74.13;  notes,  $2,179.36.  Receipts  in 
1893,  $3,699.62:  bounty,  $600;  notes  given,  $1,200; 
new  members,  $112;  donations,  $139.80;  other  sources, 
$1,647.82.  Expenditures  in  1893,  $4,131.59:  premiums 
and  gratuities  paid,  $855.35 ;  current  running  expenses, 
$120.74;  interest,  $78 ;  other  expenses,  $3,078.40.  The 
society  offered  in  premiums  $1,500  and  awarded  and  paid 
in  premiums  and  gratuities  $855.35,  which  went  to  14  cities 
and  towns.  Sixty-one  dollars  and  thirty-five  cents  went  to 
6  towns  outside  the  State.  Two  hundred  and  eighty-eight 
persons  received  premiums  and  165  gratuities.  Under  head 
of  farms  $34  was  awarded  and  paid ;  under  farm  and  pet 
stock  $381  was  awarded  and  paid ;  under  field  and  experi- 
mental crops  $18  was  awarded  and  paid;  under  farm  and 
garden  products  $136.55  was  awarded  and  paid ;  under  dairy 
products  $3  25  was  awarded  and  paid ;  under  domestic  manu- 
factures $152.20  was  awarded  and  paid;  under  agricultural 
implements  $2  was  awarded  and  paid ;  under  objects  strictly 
agricultural,  not  specified,  $15  was  awarded  and  paid ; 
under  objects  other  than  agricultural,  not  specified,  $113  35 
was  awarded  and  paid.  The  society  reports  204  members, 
—  187  males  and  17  females.  Three  farmers'  institutes  were 
held  at  Amesbury  :  January  12,  on  **  Market  Gardening;  " 
February  15,  on  **  How  to  make  small  farms  pay"  and  **  A 
trip  to  California;"  and  April  7,  on  **  Road  building." 
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ATTI^ESBOBOUGH  AGBIOULTUBAL  ASSOCIATION. 

Inoorporated  1887»  Acts  of  1887.  chapter  208. 

Originally  raised  by  contribution  $20,000,  which  is  now 
invested  as  a  capital  stock    in   land,  buildings,   furniture, 
fixtures,  etc.   Total  assets,  $25,526.79  :  real  estate,  $24,500; 
crockery,  tables,  etc.,  $500;  cash,  $526.79.     Total  liabili- 
ties, $8,036.86:  premiums  unpaid,  $53.95  ;  outstanding  bills, 
$482.91 ;  mortgages  or  like  liabilities,  $7,500.    Receipts  in 
1893,  $12,342.39:  bounty,  $600;  donations,  $57.20;  other 
sources,  $11,685.19.      Expenditures  in  1893,  $11,774  35: 
premiums   and    gratuities    paid,    $1,732.20;    current   run- 
ning expenses,  $350;  interest  and  note,  $6,988.08;  other 
expenses,  $2,704.07.    The  association  offered  $2,610.70  in 
premiums,  awarded  $1,786.15  in  premiums  and  gratuities, 
and  paid   $1,732.20,  which  went  to   29  cities   and  towns. 
Two  hundred  and  twenty-three  dollars  and  sixty-five  cents 
went  to    13   cities   and   towns   outside   the  State.      Three 
hundred   and  thirty-seven  persons  received  premiums  and 
gratuities.     Under  head  of  farm  and  pet  stock  $506.75  was 
awarded  and  $483.75  paid;  under  field  and  experimental 
crops  $20  was  awarded  and  paid ;  under  farm  and  gjirden 
products  $203.05  was   awarded   and   $188.85   paid;  under 
dairy  products  $6  was  awarded  and  paid ;  under  domestic 
manufactures  $193.60  was  awarded  and  $176.20  paid ;  under 
agricultural  implements  $10  was  awarded  and  paid ;  under 
bicycle  races  $100  was  awarded  and  paid ;  under  firemen's 
contests  $390  was  awarded  and  paid;  under  goat  races  $15 
was  awarded  and  paid  ;  under  trotting  $758.75  was  awarded 
and  paid ;  under  objects  other  than  agricultural,  not  speci- 
fied, $88  was  awarded  and  $85.25  paid.      The  association 
reports   106  members, — 98  males   and  8  females.     Three 
farmers'  institutes  were  held  :  at  Attleborough,  January  11, 
on  **The  horse  of  to-morrow:  where  shall  we  find  it?"  at 
Attleborough,  February  28,  on  *'  How  to  make  small  farms 
pay ; "  at  Franklin,  April  26,  on  **  Plant  food." 
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BABirSTABLE  COUNTY  AGBIOnLTUBAIi  BOOIET7. 

Incoiporated  1844,  Acts  of  1844,  chapter  114. 

The  society  in  its  first  report  to  the  Board  in  1853  re- 
poi'ted  the  amount  of  its  permanent  fund  (par  value)  to  be 
$1,740;  now  has  $8,300  invested  as  a  capital  stock  in  real 
estate  and  bonds.      Total  assets,  $8,454.59 :    real   estate, 
$7,500;  bonds,  $800;  cash,  $154.59.     Total  liabilities  con- 
sist of  mortgages  or  like  liabilities  amounting  to  $3,175. 
Receipts  in   1893,  $3,914.73:  bounty,  $600;  bonds,  $38; 
new  members,    $15;    donations,    $218.30;   other  sources, 
$3,043.43.      Expenditures  in  1893,  $3,760.14:    premiums 
and    gratuities  paid,   $1,375;    current  running  expenses, 
$1,306.88;    interest,    $195.50;     other  expenses,    $882.76. 
The  society  offered  $1,125.65  in   premiums,  and  atvarded 
and  paid  $1,375  in  premiums  and  gratuities,  which  went  to 
10  cities  and  towns.     Three  hundred  and  fifty-three  persons 
received  premiums  and  gratuities.    Under  head  of  farms  $23 
was  awarded  and  paid;  under  farm  and  pet  stock  $372.40 
was  awarded  and  paid ;  under  field  and  experimental  crops 
$32  was  awarded  and  paid ;  under  farm  and  garden  prod- 
ucts $150.50  was  awarded  and  paid;  under  dairy  products 
$7  was  awarded  and  paid ;   under  domestic  manufactures 
$135.60  was  awarded  and  paid;  under  agricultural  imple- 
ments $1  was  awarded  and  paid ;  under  trotting  $600  was 
awarded  and  paid;  under  objects  other  than  agricultural, 
not  specified,  $18.50  was  awarded  and  paid.     The  society 
reports  611  members,  —  368  males  and  243  females.    Three 
farmers'  institutes  were  held :  at  Hyannis,  January  12,  on 
*'  Foreign  market  for  cranberries ;  "  at  Barnstable,  February 
23,  on   **Howto  make  small  fiirms  pay;  "at  Barnstable, 
November  25,  on  **  What  shall  farmers  have  for  roads,  to 
get  their  crops  to  market  ? 


» 


BAY  STATE  AGBICULTimAL  SOCIETY. 
Incorporated  1880,  General  Laws. 

The  society  in  its  first  report  (1888)  stated  the  amount 
raised  by  contribution  to  be  at  that  time  $2,177.16  ;  now  has 
$173.73  in  cash  on  hand.     Expenditure  in   1893,  for  cook- 
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ing  schools,  which  were  held  at  Amherst,  Athol,  Montague, 
North  Andover,  Sherborn,  Warren  and  West  Newbury > 
$169.75.     The  society  held  no  fair  in  1893. 


BEBKSEOBE  AGRICULTUBAL  SOCIETY. 

Incorporated  1811,  Acts  of  1811,  chapter  70. 

The  society  in  its  first  report  to  the  Board  in  1853  reported 
the  amount  of  its  permanent  fund  (par  value)  to  be  $3,000  ; 
now  has  $15,000  invested  as  a  capital  stock  in  real  estate. 
Total  assets,  $15,326.16  :  real  estate,  $15,000;  bills  due  and 
unpaid,  $279  ;  cash,  $47.16.  Total  liabilities,  $9,766.95  :  pre- 
miums due  and  unpaid,  $275  ;  outstanding  bills,  $1,491.95  ; 
mortgages  or  like  liabilities,  $8,000.  Receipts  in  1893^ 
$5,591.59:  bounty,  $600;  donations,  $100 ;  other  sources^ 
$4,891.59.  Expenditures  in  1893,  $5,857.30:  premiums 
paid,  $2,738.37;  current  running  expenses,  $2,204.58; 
interest,  $480 ;  other  expenses,  $434.35.  The  society  offered 
$4,038  in  premiums,  awarded  $3,013.37,  and  paid  $2,738.37, 
which  went  to  23  cities  and  towns.  Forty-six  dollars  was 
awarded  to  parties  outside  the  State.  Three  hundred  and 
forty-six  persons  received  premiums.  Under  the  head  of 
farms  $36  was  awarded  and  $33  paid ;  under  farm  and  pet 
stock  $810.50  was  awarded  and  $659  paid;  under  farm  and 
garden  products  $309  was  awarded  and  $224.50  paid;  under 
dairy  products  $28  was  awarded  and  paid ;  under  domestic 
manufactures  $213.75  was  awarded  and  $202.75  paid ;  under 
agricultural  implements  $65  was  awarded  and  paid ;  under 
objects  other  than  agricultural,  not  specified,  $176.50  was 
awarded  and  paid.  The  society  reports  1,139  members,  — 
1,029  males  and  110  females.  Three  farmers'  institutes 
were  held :  at  Pittsfield,  April  19,  **  The  horse  for  to-mor- 
row: where  shall  we  find  it?"  at  Lee,  December  1,  on 
"Poultry  for  profit;  "  at  Dalton,  December  2,  on  **  Pork 
and  pork  products." 


No.  4.]  RETURNS  OF  SOCIETIES.  309 


BlaACKSTONE  VALIiEY  AaRICUI.TnBAIi  SOCIETY. 
Incorporated  1884,  Acta  of  1884,  chapter  48. 

Originally  raised  by  contribution  $3,000;  now  has  $4,500 
invested  as  a  capital  stock  in  real  estate,  crockery,  tables, 
etc.   Total  assets,  $4,577.41 :  real  estate,  $4,400 ;  crockery, 
tables,  etc.,  $100;  cash  $77.41.     Total  liabilities  consist  of 
mortgages   or   like    liabilities    to  the   amount   of   $1,200. 
Receipts  in  1893,  $1,556.12:  bounty,  $600;  new  members, 
$35 ;  donations,  $44.27  ;  other  sources,  $876.85.     Expendi- 
tures in  1893,  $2,933.22 :  premiums  and  gratuities  paid, 
$870.17  ;  current  running  expenses,  $934.35  ;  improvements, 
$1,128.70.     The   society  offered  in  premiums   $1,178.05, 
awarded    $870.17   in  premiums  and  gratuities    and    paid 
$790.27,  which  went  to  17  cities  and  towns.      Eight  dollars 
and  seventy-five  cents  went  to  two  cities  outside  the  State. 
One  hundred  and  fifty-seven  persons  received  premiums  and 
15  gratuities.     Under  head  of  farms  $103  was  awarded  and 
$101  paid;  under  farm  and  pet  stock  $564.50  was  awarded 
and    $555.50    paid;    under  field   and   experimental   crops 
$38.50  was  awarded  and  $31.50  paid ;  under  farm  and  gar- 
den products  $91.70  was  awarded  and  $87  paid ;  under  dairy 
products  $6  was  awarded  and  paid ;  under  domestic  manu- 
fiictures   $29.50  was  awarded  and  $27  paid;  under  objects 
other  than  agricultural  $69.10  was  awarded  and  $65  paid. 
The  society  reports  462  members,  —  272   males   and   190 
females.     Three  farmers'  institutes  were  held :  at  Uxbridge, 
January  4,  on  *' Practical  agriculture;"  at  Uxbridge,  Jan- 
uary   20,    on    **  Practical   fruit   culture   on   New   England 
farms ;  **  at  Mendon,  March  29,  on  *•  The  use  of  manures 
and  fertilizers." 


BBISTOL  COUNTT  AGBICniiTnRAIi  SOCIETY. 
Incorporated  1828,  Acts  of  1828,  chapter  82. 

Thfe  society  in  its  first  report  to  the  Board  in  1853  reported 
the  amount  of  its  permanent  fund  (par  value)  to  be  $3,240  ; 
now  has  $32,000  invested  as  a  capital  stock  in  real  estate, 
crockery,  tables,  etc.  Total  assets,  $32,091.21 :  real  estate, 
$31,800 ;  crockery,  tables,  etc.,  $200 ;  bills  due  and  unpaid. 
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$16;  cash,  $75.21.  Total  liabilities  consist  of  mortgages 
or  like  liabilities  to  the  amount  of  $16,000.  Receipts  in 
1893,  $17,78«.60:  bounty,  $600;  new  members,  $160;  other 
sources,  $17,028.60.  Expenditures  in  1893,  $18,615.55: 
premiums  and  gratuities  paid,  $4,197.95;  current  running 
expenses,  $640.50;  interest,  $1,021.50;  other  expenses, 
$12,755.60.  The  society  offered  $4,919.40  in  premiums, 
awarded  $4,345.42  in  premiums  and  gratuities  and  paid 
$4,197.95,  which  went  to  26  cities  and  towns.  Forty-nine 
dollars  and  fifty  cents  went  to  4  cities  and  towns  outside  the 
State.  Eight  hundred  and  eleven  persons  received  pre- 
miums and  43  gratuities.  Under  head  of  farms  $60  was 
awarded  and  paid;  under  farm  and  pet  stock  $928  was 
awarded  and  paid  ;  under  field  and  experimental  crops  $62.25 
was  awarded  and  paid ;  under  farm  and  garden  products 
$233  was  awarded  and  paid ;  under  dairy  products  $38  was 
awarded  and  paid;  under  domestic  manufactures  $315.27 
was  awarded  and  paid;  under  trotting  $2,150  was  awarded 
and  paid ;  under  objects  other  than  agricultural,  not  speci- 
fied, $423  was  awarded  and  paid.  The  society  reports  895 
members,  —  695  males  and  200  females.  Three  farmers' 
institutes  were  held :  at  Taunton,  January  10,  on  ''  Poultry 
and  how  to  make  it  profitable"  and  ''  The  horse  for  to-mor- 
row: where  shall  we  find  it?"  at  Dighton,  March  3,  on 
''Botany  of  the  farm  and  fungous  diseases  of  plants"  and 
' '  Our  fruits  and  the  insects  attacking  them ; "  at  New 
Bedford,  March  24,  on  ''Injurious  insects  aad  their 
remedies." 


BSEBFIELD  VALLEY  AaBICTJLTTJBAL  SOCIET7. 

Incorporated  1871,  Acts  of  1871.  chapter  208. 

Originally  raised  by  contribution  $4,094.01 ;  now  has 
$9,200  invested  as  a  capital  stock  in  real  estate.  Total 
assets,  $9,505:  real  estate,  $9,200;  crockery,  tables,  etc., 
$250 ;  cash,  $55.  Liabilities  consist  of  a  note  for  $1,075. 
Receipts  for  1893,  $2,062.69  :  bounty,  $600;  new  members, 
$105;  donations,  $14.25;  other  sources,  $1,343.44.  Ex- 
penditures for  1893,  $2,007.69:  premiums  paid,  $870.05; 
current  running  expenses,  $772.14;  interest,  $44.50;    other 
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expenses,  $321.  The  society  offered  in  premiums  $1,111.50, 
awarded  $870.05  and  paid  $855.80,  which  went  to  26  cities 
and  towns.  Four  dollars  and  fifty  cents  went  to  2  towns  out- 
side the  State.  Two  hundred  and  fifty-two  persons  received 
premiums.  Under  head  of  farm  and  pet  stock  $564.25  was 
awarded  and  $557.25  paid ;  under  fai-m  and  garden  products 
$71.40  was  awarded  and  $68.90  paid ;  under  dairy  products 
$13  was  awarded  and  $11  paid ;  under  domestic  manufactures 
$87.40  was  awarded  and  $84.90  paid;  under  trotting  $90 
was  awarded  and  paid ;  under  objects  other  than  agricultural, 
not  specified,  $44  was  awarded  and  $43.75  paid.  The 
society  reports  1,329  members,  — 1,221  males  and  108 
females.  Three  farmers'  institutes  were  held  :  at  Shelburne 
Falls,  January  25,  on  **  Dairying;  "  at  Ashfield,  February 
24,  on  ''Insect  pests;"  at  Charlemont,  March  18,  on 
•'Country  roads"  and  "What  crops  shall  we  raise  the 
coming  year  ?  " 


EASTERN  HAHPDEK  AGBICUIiTUBAIi  SOCIETY. 

Incorx>orated  1856,  Acts  of  1856,  chapter  156. 

Originally  raised  by  contribution  $3,000;  now  has  $7,000 
invested  as  a  capital  stock  in  real  estate.  Total  assets, 
$7,085.83:  real  estate,  $7,000;  cash,  $85.83.  Total  liabil- 
ities  consist  of  a  note  for  $2,535.  Receipts  in  1893, 
$2,320.76:  bounty,  $G00;  new  members,  $15;  donations, 
$36.32;  all  other  sources,  $1,669.44.  Expenditures  in 
1893,  $2,320.76:  premiums  and  gratuities  paid,  $1,289.55; 
current  running  expenses,  $677.58  ;  interest,  $142.80  ;  other 
expenses,  $125.  The  society  ofiered  in  premiums  $1,592.80, 
and  awarded  and  paid  $1,289.55  in  premiums  and  gratuities, 
which  went  to  17  cities  and  towns.  One  hundred  and  thirty- 
seven  persons  received  premiums  and  gratuities.  Under 
head  of  farms  $10  was  awarded  and  paid ;  under  farm  and 
pet  stock  $424  was  awarded  and  paid ;  under  farm  and 
garden  products  $99  was  awarded  and  paid ;  under  dairy 
products  $11  was  awarded  and  paid ;  under  domestic  manu- 
factures $61.05  was  awarded  and  paid;  under  trotting  $662 
was  awarded  and  paid ;  under  objects  other  than  agricultural. 
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not  specified,  $26.50  was  awarded  and  paid.  The  society 
reports  461  members,  —  260  males  and  201  females.  Three 
farmers'  institutes  were  held  at  Palmer:  January  12,  on 
*'  The  horse ;  "  February  14,  on  *<  Small  fruits  and  flowers ;  " 
March  10,  on  <*  The  work  of  the  Board  of  Agriculture  "  and 
**  Roads." 


ESSEX    AQBICTTLTUKAL    SOCIETY. 

Incorporated  1818,  Acts  of  1818,  chapter  25. 

The  society  in  its  first  report  to  the  Board  in  1853  reported 
the  amount  of  its  permanent  fund  (par  value)  to  be  $9,363.66 ; 
now  has  $21,966  invested  as  a  capital  stock  in  real  estate, 
stocks,  bonds,  crockery,  tables,  etc.  Total  assets,  $19,- 
533.05:  real  estate,  $5,000;  stocks,  $13,333.05;  bonds, 
$1,000;  crockery,  tables,  etc.,  $200.  Receipts  in  1893, 
$2,346.57:  bounty,  $600;  stocks,  $952.01;  bonds,  $60; 
new  members,  $69  ;  other  sources,  $665.56.  Expenditures 
in  1893,  $3,244.79:  premiums  paid,  $2,014.50;  current 
running  expenses,  $1,188.01 ;  interest,  $42.28.  The  society 
offered  in  premiums  $3,408.50,  awarded  $2,090.75*  and 
paid  $2,014.50,*  which  went  to  30  cities  and  towns.  Three 
hundred  and  sixty  persons  received  premiums.  Under  head 
of  farms  $123  was  awarded  and  $143  paid;  under  farm  and 
pet  stock  $659  was  awarded  and  $744  paid ;  under  field  and 
experimental  crops  $65  was  awarded  and  $80  paid  ;  under  farm 
and  garden  products  $433.25  was  awarded  and $489.50  paid; 
under  dairy  products  $9  was  awarded  and  $18  paid ;  under 
domestic  manufactures  $148.50  was  awarded  and  $168.25 
paid;  under  agricultural  implements  $57.50  was  awarded 
and  $50  paid ;  under  objects  strictly  agricultural,  not  speci- 
fied, $61  was  awarded ;  under  ol)jects  other  than  agricultural, 
not  specified,  $53  was  awarded  and  $105  paid.  The  society 
reports  1,511  members,  — 1,502  males  and  9  females.  Six 
farmers'  institutes  were  held  :  at  West  Newbury,  January  13, 
on  '*  Poultry  and  how  to  make  it  profitable"  and  **  Cook- 
ing ;  "  at  Rockport,  January  27,  on  "  Advantages  of  special 
and  general  farming"  and   *'A  brief  history  of  organized 

•  Amounts  paid  for  1892 ;  awarded  for  1893. 
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agricultural  work  in  the  United  States ; "  at  Bradford,  Febru- 
ary 10,  on  **How  to  make  small  farms  pay"  and  **Farm 
experiences  in  California ; "  at  Beverly,  February  24,  on 
"  Road  building  in  Essex  County,  New  Jersey,"  and  *<Fruits 
in  general  and  pears  in  particular;  "  at  Topsfield,  March  17, 
on  '*  Underdraining  "  and  **  Cranberry  culture ;  "  at  Ipswich, 
March  31,  on  **  Poultry  "  and  **  Milch  cows." 


TBASKLTJX  COUNTY  AQBIGnLTXTRAL  SOCIETY. 

Incorporated  1860,  Acts  of  1850,  Chapter  104. 

The  society  in  its  first  report  to  the  Board  in  1853  stated 
the  amount  of  its  permanent  fund  (par  value)  to  be  $3,768  ; 
now  has  $7,020  invested  as  a  capital  stock  in  real  estate  and 
bank  stock.  Total  assets,  $7,312.74:  real  estate,  $6,000; 
stocks,  $1,020;  bank  funds,  $212.74;  crockery,  tables,  etc., 
$80.  Total  liabilities  consist  of  premiums  and  gratuities  un- 
paid to  the  amount  of  $31.75.  Eeceipts  in  1893,  $2,609.41 : 
bounty,  $600;  stocks,  $51.68;  bank  funds,  $13.70;  new 
members,  $80;  donations,  $20;  other  sources,  $1,844.03. 
Expenditures  in  1893,  $3,004.76:  premiums  and  gratuities 
paid,  $1,071.25;  current  running  expenses,  $786.54;  other 
expenses,  $1,146.97.  The  society  offered  in  premiums 
$1,350.50,  awarded  in  premiums  and  gratuities  $1,103,  and 
paid  $1,071.25,  which  went  to  16  towns.  Two  hundred  and 
thirty-nine  persons  received  premiums  and  8  gratuities. 
Under  head  of  farm  and  pet  stock  $765  was  awarded  and 
$747.50  paid;  under  farm  and  garden  products  $173.75  was 
awarded  and  $166.25  paid;  under  dairy  products  $23  was 
awarded  and  paid;  under  domestic  manufactures  $129.75 
was  awarded  and  $120  paid  ;  under  trotting  $505  was  awarded 
and  paid  ;  under  objects  other  than  agricultural,  not  specified, 
$16  was  awarded  and  paid.  Diplomas  were  awarded  for 
agricultural  implements.  The  society  reports  about  1,800 
members, — 1 , 500  males  and  300  females.  Four  farmers'  insti- 
tutes were  held :  at  Greenfield,  February  4,  on  **  The  gypsy 
moth  and  other  insect  pests ;  **  at  Bemardston,  February  15, 
on  **Farm  economy;"  at  Northampton,  February  16,  on 
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**  Tobacco  culture ; "  at  Conway,  March  4,  on  *<  An  outlook 
on  the  situation,  or  the  fanner  as  a  citizen^  and  ^^The  best 
feeds  for  dairy  stock." 


HAMPDEN  AaBICULTUliAI.  SOCIETY. 

Incorporated  1844,  Acts  of  1844,  chapter  56. 

The  society  in  its  first  report  to  the  Board  in  1853  stated 
the  amount  of  its  permanent  fund  (par  value)  to  be  $4,860; 
now  has  $1,144  invested  as  a  capital  stock  in  real  estate, 
bank  funds,  crockery,  tables,  etc.     Total  assets,  $1,144: 
real  estate,  $700;  bank  funds,  $394;  crockery,  tables,  etc., 
$50.     Receipts   in    1893,    $1,431.68:    bounty,    $600;    new 
members,  $2.50;  donations,  $25.75;  other  sources,  $803.43. 
Expenditures  in  1893,  $1,806.72:  premiums  and  gratuities 
paid,  $545.64  ;  current  running  expenses,  $946.08  ;  other  ex- 
penses, $315.     The  society  offered  in  premiums  $1,793.50, 
awarded    $621.50    in  premiums   and  gratuities,   and   paid 
$545.64,  which  went  to  12  cities  and  towns.     Eighty  persons 
received  premiums  and  4  gratuities.     Under  head  of  farms  $10 
was  awarded  and  paid;  under  farm  and  pet  stock  $3\5  was 
awarded  and  $294  paid ;  under  field  and  experimental  crops 
$31.50  was  awarded  and  $29  paid;  under  farm  and  garden 
products  $128.50  was  awarded  and  $90.86  paid ;  under  dairy 
products  $5  was  awarded  and  paid ;  under  domestic  manu- 
factures $65.50  was  awarded  and  $63.78  paid;  under  agri- 
cultural implements  $26  was  awarded  and  $13  paid;  under 
trotting  $315  was  awarded  and  paid;  under  objects  other 
than  agricultural,  not  specified,  $40  was  awarded  and  paid. 
The  society  reports  1,065  members,  —  873  males  and  192 
females.     Four  farmers'  institutes  were  held :  at  Northamp- 
ton, February  16,  on  ''  Tobacco  culture ;  "  at  Holyoke,  Fel>- 
ruary  24,   on  <' Dairying;"  at  Wilbraham,   March    16,    on 
<*  Orcharding,   or  the  cultivation  of  fruit;"  at  Springfield, 
April  20,  on  ''The  horse  for  to-morrow:  where  shall  we 
find  it?" 
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HAMPSHIBE  AGRICULTUBAIi  SOCIETY. 

Incorporated  1814,  Acts  of  1814,  chapter  IG. 

The  society  in  its  first  report  to  the  Board  in  1853  stated 
the  amount  of  its  permanent  fund  (par  value)  to  be  $3,255.2G  ; 
now  has  $4,000  invested  as  a  capital  stock  in  real  estate, 
crockery,  tables,  etc.     Total  assets,  $4,122.56:  real  estate, 
$3,850;  bank  funds,  $122.56;  crockery,  tables,  etc.,  $150. 
Total    liabilities,    $1,117.75:    outstanding  bills,    $292.75; 
mortgages   or    like    liabilities,    $825.      Receipts    in   1893> 
$1,877.30:   bounty,  $600;  new  members,  $45;  donations, 
$109.75;  other  sources,  $1,122.55.     Expenditures  in  1803, 
$1,877,30:  premiums  and  gratuities  paid,  $658.50  ;  current 
running  expenses,    $473.86;    interest,    $47.38;    other   ex- 
penses, $697.56.      The  society   offered  in  premiums  $879, 
and  awarded  and  paid  in  premiums  and  gratuities  $658.50, 
which  went  to  16  cities  and  towns.     Seventy-four  persons 
received  premiums  and  3  gratuities.     Under  head  of  farm 
and  pet  stock  $374  dollars  was  awarded  and  paid ;  under 
field  and  experimental  crops  $25  was  awarded  and  paid ; 
under  farm  and  garden  products  $119  was  awarded  and  paid ; 
under  dairy  products  $8  was  awarded  and  paid ;  under  do- 
mestic manufactures  $30.25  was  awarded  and  paid;  under 
objects   strictly  agricultural,  not  specified,  $77  was  awarded 
and  paid;  under  trotting  $595.75  was  awarded  and  paid, 
under  objects  other  than  agricultural,  not  specified,  $25.25 
was  awarded  and  paid.     The  society  reports  782  members, 
—  549   males  and   233  females.      Three  farmers'   institutes 
were  held:  at  Sunderland,  January  31,  on  "Money  crops: 
potiitoes,   onions  and  tobacco  ; "  at  Northampton,  February 
16,    on    '< Tobacco   culture;"  at   Amherst,    March   24,  on 
**  Village  improvements,"  and  a  cooking  school. 


HAMPSHIRE,  VRANKLIN  AND  HAMPDEN  AGRICULT- 
URAL SOCIETY. 

Incorporated  1818,  Acts  of  1818,  chapter  126. 

The  society  in  its  first  report  to  the  Board  in  1853  stated 
the    amount    of  its   permanent    fund    (par  value)    to    be 
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$8,141.29  ;  now  has  $3,153.63  in  personal  property.  Total 
assets,  $3,153.63  :  real  estate  lease,  $2,800;  crockery,  tables, 
etc.,  $300;  bills  due,  $50;  cash,  $3.63.  Total  liabilities, 
$125  :  premiums  due,  $25 ;  outstanding  bills,  $100.  Receipts 
in  1893,  $3,118.13 :  bounty,  $600  ;  new  members,  $63  ;  other 
sources,  $2,455.13.  Expenditures  in  1893,  $3,182.76  :  pre- 
miums and  gratuities  paid,  $741.75 ;  current  running  ex- 
penses, $980.91;  interest,  $58;  other  expenses,  $1,402.10. 
The  society  offered  $1,127. 35  in  premiums,  awarded  $877.03 
in  premiums  and  gratuities,  and  paid  $741.75,  which  went 
to  15  cities  and  towns.  Two  hundred  and  fifty  persons 
received  premiums  and  gratuities.  Under  head  of  &rms 
$25  was  awarded  and  paid;  under  farm  and  pet  stock 
$470  was  awarded ;  under  field  and  experimental  crops 
$18  was  awarded;  under  farm  and  garden  products  $158 
was  awarded;  under  dairy  products  $15  was  awarded; 
under  domestic  manufactures  $19.50  was  awarded;  under 
agricultural  implements  $20  was  awarded  and  paid ;  under 
trotting  $670.50  was  awarded  and  paid;  under  objects 
other  than  agricultural,  not  specified,  $164  was  awarded. 
The  society  reports  819  members,  —  665  males  and  154 
females.  Three  farmers'  institutes  were  held;  at  North- 
ampton, January  4,  on  <'A  trip  to  the  farms  and  fruit 
plantations  of  California  and  the  far  West ;  "  at  Williams- 
burg, January  20,  on  ''  Dairying;  "  at  Northampton,  Feb- 
ruary 16,  on  '*  Tobacco  culture." 


HianiiANB  AaBICIJLTXJRAL  SOCIETY. 
Incorporated  1869,  Acts  of  185G,  chapter  145. 

Originally  raised  by  contribution,  $3,262 ;  now  has  $3,- 
100  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $3,141.76:  real  estate,  $3,000; 
crockery,  tables,  etc.,  $100;  cash,  $41.76.  Receipts  in 
1893,  $1,638.97:  bounty,  $582.45;  new  members,  $28; 
donations,  $4;  other  sources,  $1,024.52.  Expenditures  in 
1893,  $1,597.21:  premiums  and  gratuities  paid,  $670.60; 
current  running  expenses,  $923.61 ;  interest,  $3.  The  society 
offered  in  premiums  $806.05,  and  awarded  and  paid  in  premi- 
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urns  and  gratuities  $670.60,  which  went  to  25  cities  and  towns. 
One  hundred  and  seventy  persons  received  premiums  and  2 
gratuities.  Under  head  of  farm  and  pet  stock  $397.50  was 
awarded  and  paid ;  under  field  and  experimental  crops  $37 
was  awarded  and  paid;  under  farm  and  garden  products 
$36.45  was  awarded  and  paid;  under  dairy  products  $8.50 
was  awarded  and  paid ;  under  domestic  manufactures  $76.65 
was  awarded  and  paid ;  under  agricultural  implements  $1 
was  awarded  and  paid ;  under  trotting  $68  was  awarded  and 
paid ;  under  objects  other  than  agricultural,  not  specified, 
$45.50  was  awarded  and  paid.  The  society  reports  445 
members, —  315  males  and  130  females.  Three  farmers* 
institutes  were  held:  at  Hinsdale,  January  24,  on  '* Dairy- 
ing ; "  at  Middlefield,  September  6,  on  "  Koads  and  schools  ;  '* 
at  Middlefield,  October   30,  on  '<The  testing  of  milk  and 


cream." 


HILLSIDE  AGRICUIiTUBAL  SOCIETY. 

Incorporated  1883,  Acts  of  1888.  chapter  112. 

Originally  raised  by  contribution  $3,113.32;  now  has 
$5, 160.96  invested  as  a  capital  stock  in  real  estate,  bank  funds, 
cash,  crockery,  tables,  etc.  Total  assets,  $5,160.96:  real 
estate,  $4,124.53;  bank  funds,  $293.36;  crockery,  tables, 
etc.,  $375.35;  cash,  $367.72.  Total  liabilities  consist  of 
premiums  unpaid  to  the  amount  of  $9.15.  Receipts  in 
1893,  $1,489.07:  bounty,  $600;  new  members,  $131 ;  dona- 
tions, $35.78;  all  other  sources,  $722.29.  Expenditures  in 
1893,  $1,168.21:  premiums  and  gratuities  paid,  $714.85; 
current  running  expenses,  $393.83;  other  expenses,  $59.53. 
The  society  offered  in  premiums  $732,  awarded  $724,  and  paid 
$714.85,  which  went  to  16  towns.  Three  hundred  and  forty- 
seven  persons  received  premiums.  Under  head  of  farms  $8 
was  awarded  and  paid  ;  under  farm  and  pet  stock  $424.75  was 
awarded  and  $414.85  paid ;  under  field  and  experimental 
crops  $47  was  awarded  and  paid ;  under  farm  and  garden 
products  $83.85  was  awarded  and  paid:  under  dairy  prod- 
ucts $14.75  was  awarded  and  paid ;  under  domestic  manu- 
factures $76.70  was  awarded  and  paid;  under  agricultural 
implements  $10  was  awarded  and  $9  paid;   under  objects 
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strictly  agricultural,  not  specified,  $20  was  awarded  and 
$16.70  paid;  under  trotting  $25  was  awarded  and  paid; 
under  objects  other  than  agricultural,  not  specified,  $15  was 
awarded  and  $18.25  paid.  The  society  reports  610  mem- 
bers, —  585  males  and  25  females.  Five  farmers'  institutes 
were  held:  at  Williamsburg,  January  25,  on  "Dairying;" 
at  Ashfield,  February  26,  on  "  Gypsy  Moth  and  other  insects 
injurious  to  vegetation ;"  at  Chesterfield,  February  17,  on 
*' Apples"  and  "Small  Fruits;"  at  Cummington,  August 
25,  on  "Education;"  at  Cummington,  September  26,  on 
"  Fruits." 


HINGHAM  AQRICITLTIJItAL  AND  nORTICULTITBAL 

SOCIETY. 

Incorporated  1867>  Acts  of  1867,  chapter  90. 

Originally  raised  by  contribution  $17,406.15;  now  has 
$22,000  invested  as  a  capital  stock  in  real  estate,  crockery, 
tiil)les,  etc.  Total  assets,  $22,488.44:  real  estate,  $20,000; 
crockery,  tables,  etc.,  $2,000;  cash,  $488.44.  Total  liabili- 
ties consist  of  mortgages  or  like  liabilities  to  the  amount  of 
$1,000.  Receipts  in  1893,  $3,277.09:  bounty,  $(500;  new 
members,  $312  ;  donations,  $187.45  ;  other  sources,  $2,177.64. 
Expenditures  in  1893,  $3,073.15;  premiums  and  gratuities 
paid,  $779.53;  current  running  expenses,  $1,756.51;  inter- 
est and  notes,  $293.39  ;  other  expenses,  $243.72.  The  so- 
ciety offered  in  premiums  $1,960.80,  and  awarded  and  paid 
$668.20  in  premiums  and  gratuities,  which  went  to  15  cities 
and  towns.  One  hundred  and  ninety-five  received  premiums 
and  250  gratuities.  Under  head  of  farm  and  pet  stock 
$370.90  was  awarded  and  paid;  under  farm  and  garden 
products  $129.70  was  awarded  and  paid;  under  dairy 
products  $10  was  awarded  and  paid;  under  domestic 
manufactures  $83.55  was  awarded  and  paid;  under  ol>- 
jects  other  than  agricultural,  not  specified,  $59.45  was 
awarded  and  paid.  The  society  reports  738  members, 
—  516  males  and  22  females.  Six  farmers'  institutes  were 
held  at  Hingham:  January  2,  on  *' Agricultural  experi- 
ments ; "  February  4,  on  ''  Cranberries :  can  they  be  profit- 
ably  raised    in   Hingham?"   March   4,    on    *' Floriculture, 
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horticulture  and  farming  in  the  Azores;^  March  27,  on 
**  Maple-sugar  making  in  Vermont;"  April  17,  on  **The 
horse  for  to-morrow  in  connection  with  agricultural  socie- 
ties;" November  20,  on  **  What  is  the  best  education  for  a 
young  man  to  enable  him  to  make  a  success  in  farming  ?  " 


HOOSAC  VALLEY  AGRICULTUBAL  SOCIETY. 

Incorporated  1860,  Acts  of  1860,  chapter  56. 

Originally  raised  by  contribution  $2,006 ;  now  has  $13,450 
invested  as  a  capital  stock  in  real  estate,  crockery,  tables,  etc. 
Total  assets,  $13,524.88 :  real  estate,  $13,000 ;  crockery, 
tables,  etc.,  $450 ;  bills  due,  $74.88.  Total  liabilities  consist 
of  notes  to  the  amount  of  $900.  Receipts  in  1893,  $5,920.33  : 
bounty,  $600;  new  members,  $55;  other  sources,  $5,265.33. 
Expenditures  in  1893,  $5,920.33  :  premiums  paid,  $3,040.30 ; 
current  running  expenses,  $2,473.63 ;  interest,  $56.40 ;  im- 
provements, $350.  The  society  offered  in  premiums  $3,995 
and  awarded  and  paid  $3,040.30,  which  went  to  13  cities 
and  towns.  Sixty  dollars  went  to  four  towns  outside  the 
State.  Two  hundred  and  four  persona  received  premiums. 
Under  head  of  farm  and  pet  stock  $523  was  awarded  and 
paid;  under  farm  and  garden  products  $207.50  was  awarded 
and  paid ;  under  dairy  products  $23  was  awarded  and  paid  ; 
under  domestic  manufactures  $200.50  was  awarded  and  paid  ; 
under  agricultural  implements  $20  was  awarded  and  paid ; 
under  trotting  $1,600.75  was  awarded  and  paid;  under  ob- 
jects other  than  agricultural,  not  specified,  $70.25  was  awarded 
and  paid.  The  society  reports  952  members,  —  937  males 
and  15  females.  Three  farmers'  institutes  were  held:  at 
North  Adams,  January  4,  on  *'  Horses ; ''  at  Williamstown, 
December  20,  on  "Manner  and  methods  of  farming;'*  at 
Xorth  Adams,  December  30,  on  '*  State  roads." 


HOUSATONIC  AaRICULTUHAL  SOCIETY. 
Incorporated  1848,  Acta  of  1848,  chapter  101. 

The  society  in  its  first  report  to  the  Board  in  1853  re- 
ported the  amount  of  its  permanent  fund  (par  value)  to  be 
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$6,335.33;  now  has  $12,773.98  invested  as  a  capital  stock 
in  real  estate,  stocks,  bank  funds,  crockery,  tables,  etc. 
Total  assets,  $13,309.25:  real  estate,  $11,000;  stocks, 
$1,000;  bank  funds,  $773.98;  crockery,  tables,  etc.,  $200; 
cash,  $335.27.  Total  liabilities,  outstanding  bills,  $250 
(estimated).  Receipts  in  1893,  $7,143.98:  bounty,  $600; 
stocks,  $87.50  ;  bank  funds,  $25.44  ;  new  members,  $198.67  ; 
other  sources,  $6,232.37.  Exi:)enditures  in  1893,  $6,741.27  : 
premiums  paid,  $2,863  ;  current  running  expenses,  $2,560.36  ; 
interest,  $27,91 ;  other  expenses,  $1,290.  The  society  offered 
in  premiums  $2,321,  awarded  $2,873.50,  and  paid  $2,863, 
which  went  to  21  cities  and  towns.  Four  hundred  and 
twenty-five  persons  received  premiums.  Under  head  of 
farm  and  pet  stock  $1,003.50  was  awarded  and  $1,002.50 
paid  ;  under  field  and  experimental  crops  $224  was  awarded 
and  $221  paid ;  under  farm  and  garden  products  $273  was 
awarded  and  $269  paid ;  under  dairy  products  $42  was 
awarded  and  paid ;  under  domestic  manufactures  $360  was 
awarded  and  $357  paid  ;  under  trotting  $800  was  awarded  and 
$780  paid  ;  under  objects  other  than  agricultural,  not  speci- 
.  fied,  $171  was  awarded  and  paid.  The  society  reports  1,595 
members,  — 1,544  males  and  51  females.  Three  farmers*^ 
institutes  were  held  at  Great  Harrington :  January  4,  on 
''Village  and  wayside  improvement;"  January  17,  on 
"The  horse  for  to-morrow:  where  shall  we  find  it?"  Feb- 
ruary 28,  on  **The  anatomy,  functions  and  diseases  of  the 
horse's  foot." 


MABSHFIELD  AaBICTJLTXJBAL  AND  HOHTICXJLTXTHAI. 

SOCIETY. 

Incorporated  1867>  Acts  of  1867»  chapter  116. 

Originally  raised  by  contribution  $3,755.43;  now  has 
$22,980.08  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $22,980.08:  real  estate,  $21,- 
472.78 ;  crockery,  tables,  etc.,  $1,507.30.  Total  liabilities, 
$6,340:  premiums  unpaid,  $30;  outstanding  bills,  $210; 
mortgages  or  like  liabilities,  $6,100.  Receipts  in  1893, 
$3,278.14:  bounty,  $600;  new  members,  $20;  donations^ 
$45.50;  other  sources,  $2,612.64.     Expenditures  in  1893> 
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$4,651.97:  premiums  and  gratuities  paid,  $1,385.72;  cur- 
rent running  expenses,  $2,868.25 ;  interest,  $398.  The 
society  oflered  in  premiums  $1,640.50,  awarded  in  premiums 
and  gratuities  $1,415,  and  paid  $1,385.72,  which  went  to  30 
cities  and  towns.  Three  dollars  and  sixty  cents  went  to  one 
city  outside  the  State.  Sixty  persons  received  premiums 
and  250  gratuities.  Under  head  of  farm  and  pet  stock  $295 
was  awarded  and  paid ;  under  field  and  experimental  crops 
$7.75  was  awarded  and  paid;  under  farm  and  garden 
products  $143.65  was  awarded  and  $75.95  paid;  under 
dairy  products  $18.75  was  awarded  and  paid ;  under  domes- 
tic manufactures  $78.06  was  awarded  and  paid;  under 
trotting  $787  was  awarded  and  paid ;  under  objects  other 
than  agricultural,  not  specified,  $23.70  was  awarded  and 
paid.  The  society  reports  862  members,  —  556  males  and 
306  females.  Four  farmers'  institutes  were  held  at  Marsh- 
field  :  January  12,  on  *'  The  future  of  agricultural  societies  ; " 
January  25,  on  <* Practical  farming  and  poultry  raising;" 
March  3,  on  "  The  embellishment  of  grounds  by  means  of 
trees  and  shrubs  "  and  **  The  anatomy,  functions  and  diseases 
of  the  horse's  foot ;  "  December  19,  on  '*  Raising  and  selling 
of  fruits  and  vegetables." 


MABTHA'S  Vn^BYARD  AaRICXJLTURAL  SOCIETY. 
Incorporated  1860,  Acts  of  1860»  chapter  33. 

Originally  raised  by  contribution  $4,552.17  ;  now  has 
$4,105.70  invested  as  a  capital  stock  in  real  estate,  notes, 
bank  funds,  crockery,  tables,  eto.  Total  assets,  $4,134.07  : 
real  estate,  $2,750;  notes,  $550;  bank  funds,  $605.70; 
crockery,  tables,  etc.,  $200;  bills  due,  $27;  cash,  $1.37. 
Total  liabilities  consist  of  premiums  due  and  unpaid  to  the 
amount  of  $18.  Receipts  in  1893,  $1,237.92:  bounty, 
$600 ;  notes,  $41 ;  bank  funds,  $30.70 ;  new  members,  $30  ; 
other  sources,  $536.22.  Expenditures  in  1893,  $1,543.80: 
premiums  and  gratuities  paid,  $622.37 ;  current  running 
expenses,  $227.72 ;  other  expenses,  $693.71.  The  society 
offered  $814.85  in  premiums  and  awarded  and  paid  $622.37 
in  premiums  and  gratuities,  which  went  to  5  towns.  Sixty- 
nine  persons  received  premiums  and  120  gratuities.     Under 
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fkrms  $8  was  awarded  and  paid ;  under  farm  and  pet  stock 
$213.95  was  awarded  and  paid;  under  field  and  experi- 
mental crops  $55.50  was  awarded  and  paid;  under  &nn 
and  garden  products  $130.90  was  awarded  and  paid ;  under 
dairy  products  $19.85  was  awarded  and  paid;  under  domes- 
tic manufactures  $141.67  was  awarded  and  paid;  under 
objects  other  than  agricultural,  not  specified,  $52.50  was 
awarded  and  paid.  The  society  reports  216  members, — 
90  males  and  126  females.  Four  farmers*  institutes  were 
held :  at  Edgartown,  April  22,  on  "  Sheep  raising ; "  at  West 
Tisbury,  May  26,  on  '<  Cranberry  culture  ; "  at  West  Tisbury, 
September  21,  on  **  Can  farming  be  made  profitable  in  Mar- 
tha's Vineyard?"  at  West  Tisbury,  November  22,  on 
**  Horses  :  what  shall  the  society  do  to  secure  the  people  of 
the  island  the  best  kind  and  quality  of  horses  ?  " 


MASSACHUSETTS  HORTICULTURAL  SOCIETY, 
Incorporated  1829,  Acts  of  1829,  chapter  22. 

The  first  investment  was  from  surplus  Jan.  16,  1835,  and 
amounted  to  $525.  The  society  now  has  $247,000  invested 
as  a  capital  stock  in  real  estate,  fixtures,  bonds  and  library. 
Total  assets,  $321,097.72:  real  estate,  $250,000;  bonds, 
$13,480 ;  bank  funds,  $10,627.49  ;  crockery,  tables,  library, 
stereotype  plates,  etc.,  $39,567.92  ;  bills  due,  $360.01 ;  cash, 
$7,062,30.  Total  liabilities  $1,039:  premiums  due  and 
unpaid,  $39 ;  mortgage  or  like  liability,  $1,000.  Receipts 
in  1893,  $30,321.09:  bounty,  $600;  bonds,  $705;  bank 
funds,  $214.10;  new  members,  $720;  donations,  $67.50; 
other  sources,  $28,614.49.  Expenditures  in  1893,  $24,- 
287.14:  premiums  and  gratuities  paid,  $6,870.58;  cur- 
rent running  expenses,  $17,416.56.  The  society  offered  in 
premiums  $7,850,  awarded  $6,909.58  and  paid  $6,870.58, 
which  went  to  74  cities  and  towns.  Seventy-five  dollars 
went  to  7  cities  and  towns  outside  the  State.  One  hundred 
and  ninety-six*  persons  received  premiums  and  149*  gratui- 
ties. Under  head  of  farms  $440  was  awarded  and  $290t 
paid ;  under  farm  and  garden  products  $6,853.20  was  awarded 
and  $6,870  58t  paid.     The  society  reports  789  members,  — 

*  Except  window  gardeners.  f  For  1892. 
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736  males  and  53  females.  Eleven  fanners'  institutes  were 
held  at  Horticultural  Hall,  Boston:  January  14,  on  <*  Vil- 
lage improvement;"  January  21,  on  ** Landscape  garden- 
ing;" January  28,  on  *' Historical  sketch  of  English 
horticulture;"  February  4,  on  *'The  progress  of  horticult- 
ural societies;"  February  11,  on  "Fungi;"  February  18, 
on  **  Wild  flowers  and  ferns ; "  February  25,  on  ♦*  Carnations 
and  their  culture;"  March  4,  on  ** Poisonous  plants;" 
March  11,  on  **  Aquatic  plants;"  March  18,  on  *' Tuberous- 
rooted  begonias;"  March  25,  on  " Rational  methods  in  the 
treatment  of  forests  in  New  England." 


MASSACHUSETTS   SOCIETY*  FOB  FBOMOTTNG   AGBI- 

OUIiTUBB. 

Incorporated  1792,  Acts  of  1702,  chapter  88. 

This  society  made  no  returns  to  the  secretary  of  the  Board 
of  Agriculture  for  the  year  1893. 


lODBLESEX  AGBICTJLTUBAL  SOCIET7. 

In<M>rporated  as  The  Western  Society  of  Middlesex  Husbandman  In 
1803,  Special  Laws,  Vol.  m.;  name  changed  to  The  Society  of 
Middlesex  Husbandmen  and  Manufacturers,  1819,  Acts  of  1819, 
cbapter  78;  name  changed  to  Middlesex  AjBrrlcultural  Society, 
1852,  Acts  of  1862,  chapter  80. 

This  society  made  no  returns  of  finances  or  membership 
and  held  no  fair  in  1893.  The  society  held  three  farmers' 
institutes:  at  Hudson,  February  23,  on  ^<Does  farming 
pay?**  and  **  Vegetable  culture ; "  at  Boxborough,  March  2, 
on  "Crops  most  profitable  to  grow''  and  '*  Vegetable  cult- 
ure;" at  Bedford 9  March  22,  on  "Stock  feeding"  and 
"  Vegetable  culture." 


MIDDIiESEX  NOBTH  AaBICULTXTBAL  SOCIETY. 

Incori>orated  1866,  Acts  of  1866,  chapter  816. 

Originally  raised  by  contribution  $3,000 ;  now  has  $35,000 
invested  as  a  capital  stock  in  real  estate.  Total  assets,  $35,- 
475  :  real  estate,  $35,000 ;  crockery,  tables,  etc.,  $450 ;  bills 
due  and  unpaid,  $25.  Total  liabilities,  $3,562 :  premiums 
unpaid,  $45 ;  outstanding  bills,  $17 ;  mortgages  or  like  lia- 
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bilities,  $3,500.  Receipts  in  1893,  $4,897.03  :  bounty,  $600 ; 
new  members,  $26;  other  sources,  $4,271.03.  Expendi- 
tures  in  1893,  $3,204.21 :  premiums  and  gratuities  paid, 
$843.25;  current  running  expenses,  $1,405.20;  interest, 
$258.75;  other  expenses,  $697.11.  The  society  offered  in 
premiums  $1,497.75,  awarded  in  premiums  and  gratuities 
$816.96  and  paid  $843.25,  which  went  to  13  cities  and 
towns.  Three  hundred  and  twenty-nine  persons  received 
premiums  and  118  gratuities.  Under  head  of  farm  and  pet 
stock  $420.25  was  awarded;  under  field  and  experimental 
crops  $15  was  awarded ;  under  farm  and  garden  products 
$251  was  awarded;  under  dairy  products  $7  was  awarded; 
under  domestic  manufactures  $119  was  awarded.  The  society 
reports  931  male  members.  Three  farmers*  institutes  were 
held:  at  Lowell,  January  18,  on  ** Feeding  farm  animals;" 
at  Pepperell,  March  29,  on  **  What  we  know  of  bacteria, 
or  the  cause  of  contagious  diseases''  and  *<Milk  and  milk 
testing;"  at  Westford,  May  11,  on  ** Market  gardening  in 
the  field  "  and  **  Gardening  under  glass." 


MIDDLESEX  SOUTH  AaBICTJLTXJRAI.  SOCIETY. 

Incorporated  1864>  Acta  of  1854,  chapter  84. 

Originally    raised    by    contribution    $3,000;     now    has 
$15,000  invested  as  a  capital  stock  in  real  estate.     Total 
assets,  $15,200 :  real  estate,  $15,000;  crockery,  tables,  et<?., 
$200.   Total  liabilities,  $7,383.29  :  outstanding  bills,  $83.29 ; 
mortgages    or  like   liabilities,  $7,300.     Receipts   in    1893, 
$2,935.73 :   bounty,  $600 ;  new  members,  $92 ;  donations, 
$16.55;  other  sources,  $2,227.18.     Expenditures  in  1893, 
$2,935.73:  premiums  and  gratuities  paid,  $1,050.83;  cur- 
rent running  expenses,  $1,489.45;  interest,  $395.45.     The 
society  offered  $1,437.68  in  premiums,  awarded  and  paid 
$1,050.83  in  premiums  and  gratuities,  which  went  to  9  cities 
and  towns.    One  hundred  and  twenty-eight  persons  received 
premiums  and  67  gratuities.     Under  head  of  farms  $24  was 
awarded  and  paid;  under  farm  and  pet  stock  $278  25  wjis 
awarded  and  paid  ;  under  field  and  experimental  crops  $105 
was  awarded  and  paid ;    under  farm  and  garden  products 
$111.95  was  awarded  and  paid;  under  domestic  manufact- 
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ures  $63.35  was  awarded  and  paid;  under  trotting  $475 
was  awarded  and  paid ;  under  objects  other  than  agricul- 
tural, not  specified,  $13.50  was  awarded  and  paid.  The 
society  reports  551  members,  —  354  males  and  197  females. 
Three  farmers'  institutes  were  held :  at  Framingham,  Jan- 
uary 17,  on  *' Market  gardening ;"  at  HoUiston,  March  2, 
on  *' Winter  feeding  of  stock;**  at  Ashland,  March  14,  on 
**  Growing  small  fruits  for  family  use." 


NANTUCKET  AaRICUI.TUBAL  SOCIETY. 
Inco]:iK>rated  1856.  Acts  of  1856,  chapter  25. 

Originally  raised  by  contribution  $3,500 ;  now  has  $3,200 
invested  as  a  capital  stock  in  real  estate.  Total  assets, 
$3,232.20:  real  estate,  $3,200;  cash,  $32.20.  Receipts 
in  1893,  $1,259.26:  bounty,  $600;  new  members,  $19; 
other  sources,  $640.26.  Expenditures  in  1893,  $1,227.06  : 
premiums  and  gratuities  paid,  $606.75 ;  current  running 
expenses,  $620.31.  The  society  offered  $1,186  in  premiums, 
and  awarded  and  paid  $606.75  in  premiums  and  gratuities, 
which  went  to  1  town.  Two  hundred  and  four  persons  re- 
ceived premiums  and  123  gratuities.  .Under  head  of  farms 
$23  was  awarded  and  paid ;  under  farm  and  pet  stock 
$303.25  was  awarded  arid  paid;  under  field  and  experi- 
mental crops  $7.75  was  awarded  and  paid;  under  fiirm  and 
garden  products  $77.50  was  awarded  and  paid ;  under  dairy 
products  $9  was  awarded  and  paid ;  under  domestic  manu- 
factures $90  was  awarded  and  paid ;  under  trotting  $48  was 
awarded  and  paid;  under  objects  other  than  agricultural, 
not  specified,  $48.25  was  awarded  and  paid.  The  society 
reports  514  members,  —  211  males  and  303  females.  Three 
farmers'  institutes  were  held  at  Nantucket :  November  16, 
on ''Milch  cows  and  dairy  farming;"  November  25,  on 
'*  General  farm  topics;"  December  2,  on  ''Dairies  of 
cattle." 

OXFOBD  AQRICULTUBAL  SOCIETY. 

Incorporated  1888.  Acts  of  1888,  chapter  93. 

Originally  raised  by  contribution  $4,400 ;    now  has  $8,- 
310.14   invested  as   a  capital   stock   in   real   estate,  cash, 
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crockery,  tables,  etc.  Total  assets,  $8,310.14:  real  estate, 
$7,500;  crockery,  tables,  etc.,  $200;  cash,  $610.14.  Total 
liabilities,  mortgages  or  like  liabilities,  $1,000.  Receipts  in 
1893,  $3,279.03:  bounty,  $600;  new  members,  $55 ;  dona- 
tions, $34;  other  sources,  $2,590.03.  Expenditures  in 
1893,  $2,668.89:  premiums  paid,  $1,194.69;  current  run- 
ning expenses,  $400;  interest,  $62.50;  other  expenses, 
$1,011.70.  The  society  offered  in  premiums  $1,700, 
awarded  $1,213.50,  and  paid  $1,194.69,  which  went  to  15 
cities  and  towns.  Forty-five  dollars  went  to  two  towns  out- 
side the  State.  One  hundred  and  twenty-six  persons  re- 
ceived premiums.  Under  head  of  tkrms  $40  was  awarded 
and  paid;  under  farm  and  pet  stock  $495.50  was  awarded 
and  $482.69  paid  ;  under  field  and  experimental  crops  $56.75 
was  awarded  and  $55.88  paid ;  under  farm  and  garden  prod- 
ucts $21.50  was  awarded  and  paid ;  under  dairy  products  $6 
was  awarded  and  paid ;  under  domestic  manufactures  $28.25 
was  awarded  and  $25.49  paid ;  under  agricultural  implements 
$3  was  awarded  and  paid ;  under  trotting  $540  was  awarded 
and  paid ;  under  objects  other  than  agricultural,  not  speci- 
fied, $22.50  was  awarded  and  $20.13  paid.  The  society  re- 
ports 625  members,  —  336  males  and  289  females.  Three 
farmers'  institutes  were  held:  at  Oxford,  January  21,  on 
*'  Cultivation  of  fruit ; "  at  Millbury,  December  21,  on  **  Taxa- 
tion" and  '*  Poultry;  "  at  Dudley,  December  27,  oa  ''  But- 
ter making  and  milk  testing"  and  "  Equal  taxation." 


PLYMOUTH  COUNTY  AQBICULTUBAL  SOCIETY. 

Incorporated  as  the  Aerrlcultural  Society  In  the  County  of  Plymoutti, 
1810.  Acts  of  1810.  chapter  2;  name  chanered  to  Plymouth  County 
Agrricultural  Society  in  1870.  Acts  of  1870.  chapter  251. 

The  society  in  its  first  report  to  the  Board  ha  1853  reported 
its  permanent  fund  (par  value)  to  be  $9,550 ;  now  has  $35,- 
217.98  invested  as  a  capital  stock  in  real  estate,  cash,  crock- 
ery, tables,  etc.  Total  assets,  $35,217.98:  real  estate, 
$35,000;  crockery,  tables,  etc.,  $200;  cash,  $17.98.  Total 
liabilities,  notes,  $3,200.  Receipts  in  1893,  $10,780 :  bounty, 
$600;  new  members,  $46;  other  sources,  $10,134.  Ex- 
penditures in  1893,   $10,762.02 :   premiums  and  gratuities 
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paid  $39201.85 ;  current  running  expenses,  $2,637.96 ;  in- 
terest, $204.85 ;  other  expenses,  $4,717.36.  The  society 
offered  in  premiums  $3,988.50,  awarded  and  paid  $3,201.85 
in  premiums  and  gratuities,  which  went  to  36  cities  and 
towns.  One  hundred  dollars  went  to  one  town  outside  the 
state.  Three  hundred  and  thirty-six  persons  received  pre- 
miums and  18  gratuities.  Under  head  of  farms  $39  was 
awarded  and  paid;  under  farm  and  pet  stock  $692.25  was 
awarded  and  paid ;  under  field  and  experimental  crops  $42  was 
awarded  and  paid ;  under  farm  and  garden  products  $170.85 
was  awarded  and  paid ;  under  dairy  products  $31  was  awarded 
and  paid ;  under  domestic  manufactures  $204.50  was  awarded 
and  paid;  under  agricultural  implements  $5  was  awarded 
and  paid;  under  trotting  $1,985  was  awarded  and  paid; 
under  objects  other  than  agricultural,  not  specified,  $48.25 
was  awarded  and  paid.  The  society  reports  1,612  members 
—  950  males  and  662  females.  Three  farmers'  institutes 
were  held;  at  Middleborough,  January  11,  on  "Cranberry 
culture  ;  '*  at  West  Bridgewater,  March  10,  on  **  Market  farm- 
ing;" at  Bridge  water,  December  19,  on  **  Dairying." 


8PENCEB  FABMEBS  AKD  MECHAinCB  ASSOCIATION. 

Inoori>orated  1888,  Acts  of  1888,  chapter  87. 

Originally  raised  by  contribution  $4,034.08 ;  now  has 
$7,800  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $8,146.49;  real  estate,  $7,000; 
crockery,  tables,  etc.,  $800;  cash  on  hand,  $346.49.  Total 
liabilities  consist  of  mortgages  or  like  liabilities  to  the  amount 
of  $1,500.  Receipts  in  1893,  $3,588.14 :  bounty,  $600 ;  new 
members,  $28;  donations,  $400;  other  sources,  $2,560.14. 
Expenditures  in  1893,  $3,241.65:  premiums  and  gratuities 
paid,  $1,843.72;  current  running  expenses,  $1,330.43 ;  in- 
terest, $67.50.  The  association  offered  in  premiums  $2,525, 
awarded  in  premiums  and  gratuities  $1,874.25,  and  paid 
$1,843.72,  which  went  to  23  cities  and  towns.  Twenty-five 
dollars  went  to  one  city  outside  the  State.  One  hundred 
and  thirty-one  persons  received  premiums  and  28  gratuities. 
Under  head  of  £arms  $60  was  awarded  and  paid  ;  under  farm 
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and  pet  stock  $834.25  was  awarded  and  $816.50  paid ;  under 
field  and  experimental  crops  $40  was  awarded  and  $37.25 
paid;  under  farm  and  garden  products  $85.50  was  awarded 
and  $75.47  paid ;  under  dairy  products  $10  was  awarded  and 
paid ;  under  domestic  manufactures  $49.50  was  awarded  and 
paid ;  under  trotting  $775  was  awarded  and  paid  ;  under  ob- 
jects other  than  agricultural,  not  specified,  $20  was  awarded 
and  paid.  The  society  reports  963  members,  —  537  males 
and  426  females.  Three  farmers'  institutes  were  held:  at 
Spencer,  January  10,  on  ''The  advantages  of  New  England 
ferming  as  compared  with  the  South  and  West"  and 
"Horses;"  at  Oakham,  February  14,  on  "How  to  make 
small  fiirms  pay  "  and  '  *  Co-operative  farming ;  "  at  Spencer, 
March  23,  on  "Bringing  up  the  farm"  and  "What  educa- 
tion does  the  farmer  require  ?  " 


UNION"  AGRICULTURAi  AND  HORTICULTIJRAIi 

SOCIETY. 

Incorporated  1867>  Acts  of  1867.  chapter  110. 

Originally  raised  by  contribution  $4,447.23;  now  has 
$9,000  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $9,303.17:  real  estate,  $8,000; 
crockery,  tables,  etc.,  $1,000;  cash,  $303.17.  Tofcil  lia^- 
bilities,  $2,390.75:  premiums  and  gratuities  unpaid, 
$140.75;  mortgages  or  like  liabilities,  $2,250.  Receipts  in 
1893,  $3,069.75  :  bounty,  $600  ;  new  members,  $128  ;  other 
source^,  $2,341.75.  Expenditures  in  1893,  $2,766.58  :  pre- 
miums aud  gratuities  paid,  $1,117.95;  current  running 
expenses,  $824.94;  interest,  $89.86;  other  expenses, 
$733.83.  The  society  offered  $1,817.55  in  premiums, 
awarded  in  premiums  and  gratuities  $1,258.70  and  paid 
$1,117.95,  which  went  to  22  cities  and  towns.  Six  dollars 
and  fifty-one  cents  went  to  four  towns  outside  the  State. 
Two  hundred  and  one  persons  received  premiums  and  109 
gratuities.  Under  head  of  farm  and  pet  stock  $553.90  was 
awarded  and  1518.45  paid;  under  field  and  experimental 
crops  $36.50  was  awarded  and  paid  ;  under  farm  and  garden 
products  $45.50  was  awarded  and  $44.50  paid ;  under  dairy 
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products  $14  was  awarded  and  paid ;  under  domestic  manu- 
factures $114  was  awarded  and  $95.20  paid;  under  agri- 
cultural implements  $10  was  awarded  and  $9.50  paid;  under 
objects  strictly  agricultural,  not  specified,  $87  was  awarded 
and  paid;  under  trotting  $385.50  was  awarded  and  $380 
paid;  under  objects  other  than  agricultural,  not  specified, 
$14.30  was  awarded  and  $12.90  paid.  The  society  reports 
1,216  members,  —  559  males  and  657  females.  Three 
farmers'  institutes  were  held  at  Blandford :  January  19,  on 
**Our  birds  and  insect  life;"  April  21,  on  *' Poultry:  its 
care  and  keeping  for  profit ; "  June  29,  on  «« Forage  crops : 
principally  grasses." 


WEYMOUTH    AQRICTTLTUBAI.    AND    Iin>TJSTBIAL 

SOCIETY. 

Incorporated  1891,  Acts  of  1891,  chapter  77. 

Amount  originally  raised  by  contribution  had  increased 
in  1891  to  $10,270,  invested  as  a  capital  stock  in  real 
estate,  crockery,  tables,  etc.  Total  assets,  $10,277.23  :  real 
estate,  $10,000;  crockery,  tables,  etc.,  $270;  cash,  $7.23. 
Total  liabilities,  $2,775:  mortgage,  $1,500;  note,  $1,275. 
Receipts  in  1893,  $4,428.17  :  bounty,  $600;  new  meml)ers, 
$10 ;  donations,  $40.30  ;  other  sources,  $3,777.87.  Expendi- 
tures in  1893,  $4,533,94 :  premiums  and  gratuities  paid, 
$654.96;  current  mnning  expenses,  $2,311.24;  interest, 
$155.96  ;  other  expenses,  $1,411.78.  The  society  offered  in 
premiums  $779.10,  awarded  $680.38  and  paid  $654.96,  which 
went  to  17  cities  and  towns.  Three  hundred  and  foi-ty-five 
persons  received  premiums  and  gratuities.  Under  head  of 
farm  and  pet  stock  $387  was  awarded  and  $375.10  paid; 
under  farm  and  garden  products  $116.10  was  awarded  and 
$111.25  paid  ;  under  dairy  products  $4.50  was  awarded  and 
paid;  under  domestic  manufactures  $137.78  was  awarded 
and  $129.11  paid;  under  trotting  $671  was  awarded  and 
paid ;  under  objects  other  than  agricultural,  not  specified, 
$35  was  awarded  and  paid.  The  society  reports  449  mem- 
bere, — 437  males  and  12  females.  Three  farmers'  insti- 
tutes were   held :   at  South  Weymouth,   February   10,    on 
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*' Market  gardening ;"  at  East  Weymouth,  March  10,  on 
*'  Poultry ;  "  at  South  Weymouth,  March  31,  on  **  Milk  and 
its  production." 


WOBCESTEB  AaBICULTURiil.  SOCIETY. 

Incorporated  1818.  Acts  of  1818,  chapter  168. 

The  society  in  its  first  report  to  the  Board  in  1853  re- 
ported its  permanent  fund  (par  value)  to  be  $7,730;  now 
has  $140,000  invested  as  a  capital  stock  in  real  estate.  Total 
assets,  $146,043.63:  real  estate,  $140,000;  bank  funds, 
$5,843.63;  crockery,  tables,  etc.,  $200.  Total  liabilities 
consist  of  mortgages  or  like  liabilities  to  the  amount  of 
$50,000.  Receipts  in  1893,  $28,308.10:  bounty,  $600 
bank  funds,  $142.10;  new  members,  $635;  donations,  $50 
other  sources,  $26,881.  Expenditures  in  1893,  $27,004.38 
premiums  and  gratuities  paid,  $9,944.50;  current  running 
expenses,  $7,728.21;  interest,  $2,250;  other  expenses,  $7,- 
081.67.  The  society  offered  in  premiums  $11,215.50,  and 
awarded  and  paid  $9,944.50,  which  went  to  83  cities  and 
towns.  One  thousand  nine  hundred  and  twenty-three  dollars 
went  to  24  cities  and  towns  outside  the  State.  Two  hundred 
and  eighty-five  persons  received  premiums  and  8  gratuities. 
Under  head  of  farms  $129  was  awarded  and  paid  ;  under  farm 
and  pet  stock  $3,469.50  was  awarded  and  paid  ;  under  field  and 
experimental  crops  $130  was  awarded  and  paid  ;  under  farm 
and  garden  products  $920  was  awarded  and  paid;  under 
dairy  products  $105  was  awarded  and  paid ;  under  domestic 
manufactures  $130.50  was  awarded  and  paid ;  under  trot- 
ting $5,106  was  awarded  and  paid  ;  under  objects  other  than 
agricultural,  not  specified,  $84.50  was  awarded  and  paid. 
Diplomas  were  awarded  for  certain  domestic  manu&ctures 
and  other  objects  strictly  agricultural,  not  specified.  The 
society  reports  2,058  members, — 1,934  males  and  124  fe- 
males. Three  farmers'  institutes  were  held :  at  Worcester, 
January  13,  on  *' Market  gardening"  and  '*  Deciduous  and 
conifer  trees;"  at  Holden,  February  15,  on  ** Feeding  of 
stock"  and  '*  Fertilizers ; "  at  Grafton,  March  21,  on  **  How 
to  make  small  farms  pay  "  and  **  Feeding  of  stock  for  dairy 
purposes." 
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WOBCESTEB  EAST  AaRICULTXJBAI.  SOCIETY. 

Incorporated  1890»  Acts  of  1890,  chapter  41. 

Originally  raised  by  contribution  $1,015 ;  now  has  $4,- 
246.65  invested  as  a  capital  stock  in  real  estate,  bank  funds, 
crockery,  tables,  etc.     Total  assets,  $4,246.65  :  real  estate, 
$2,712  ;  bank  funds,  $1,292.65  ;  crockery,  tables,  etc.,  $242. 
Eeceipts  in   1893,  $6,126.02:  bounty,  $600;  bank  funds, 
$27.30 ;  new  members,  $235  ;  donations,  $337  ;  other  sources, 
$4,926.72.     Expenditures  in  1893,  $6,512.73  :  premiums  and 
gratuities  paid,  $1,087  ;  current  running  expenses,  $4,158.61 ; 
new  buildings,  $1,267.12.     The  society  offered  in  premiums 
$1,475,  awarded  in  premiums  and  gratuities  $1,145.75,  and 
paid  $1,087,  which  went  to  16  cities  and  towns.     One  hun- 
dred and  ninety-five  persons  received  premiums  and  22  gra- 
tuities.    Under  head  of  fanns  $26  was  awarded  and  paid ; 
under  farm  and  pet  stock  $599.50  was  awarded  and  paid; 
under  farm  and  garden  products  $301.50  was  awarded  and 
$295  paid ;  under  dairy  products  $10  was  awarded  and  paid ; 
under  domestic  manufactures  $72  was  awarded  and  paid ; 
under  agricultural  implements  $20  was  awarded  and  paid ; 
under  objects  strictly  agricultural,  not  specified,  $50  was 
awarded  and  paid ;  under  trotting  $405  was  awarded  and 
paid;  under  objects  other  than  agricultural,  not  specified, 
$84  was.  awarded  and  paid.     The  society  reports  639  mem- 
bers, —  438  males  and  201  females.     Three  farmers'  institutes 
were  held:  at  Lancaster,  January  19,  on  "  Fruit  culture ; " 
at  West  Boylston,  February  28,  on  '*  The  qualities  of  milk, 
with  tests  by  the  Babcock  tester ; "  at  Lancaster,  April  20, 
on  **The  inequalities  of  taxation." 


WOBCESTEB  NOBTH  AaBICTJLTTJBAL  SOCIETY. 

Incorporated  as  the  Fitohburfir  Afirrioultural  Society,  1862,  Acts  of 
1862,  cbapter  70 ;  name  changed  to  Worcester  North  Aerricultural 
Socletyt  1868,  Acts  of  1868,  chapter  869. 

Originally  raised  by  contribution  $2,128 ;  now  has 
$4,116.83  invested  as  a  capital  stock  in  real  estate,  fixtures 
and  cash.  Total  assets,  $4,116.83:  real  estate,  $2,500; 
crockery,  tables,  etc.,  $300;  cash,  $1,316.83.  Receipts  in 
1893,  $2,920.89  :  bounty,  $600 ;  new  members,  $41 ;  dona- 
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tions,  $25  ;  other  sources,  $2,254.89.  Expenditures  in  1893, 
$2,991.37:  premiums  paid,  $909.80;  current  running  ex- 
penses, $2,081.57.  The  society  offered  $1,280  in  premiums, 
awarded  $953.75  and  paid  $909.80,  which  went  to  16  cities 
and  towns.  Under  head  of  farms  $44  was  awarded  and 
paid  ;  under  farm  and  pet  stock  $406  was  awarded  and  $397 
paid ;  under  farm  and  garden  products  $232.25  was  awarded 
and  $219.25  paid;  under  dairy  products  $3.75  was  awarded 
and  paid;  under  domestic  manufactures  $21  was  awarded 
and  $20.25  paid;  under  agricultural  implements  $2  was 
awarded  and  paid ;  under  objects  strictly  agricultural,  not 
specified,  $90  was  awarded  and  paid ;  under  trotting  $165 
was  awarded  and  paid;  under  field  sports  $153.79  was 
awarded  and  paid ;  under  objects  other  than  agricultural, 
not  specified,  $78.55  was  awarded  and  paid.  The  society 
reports  781  members,  —  725  males  and  56  females.  Five 
farmers'  institutes  were  held :  at  Ashburnham,  January  5, 
on  *'Howto  make  small  farms  pay;"  at  Fitchburg,  Janu- 
ary 18,  on  *'  Fruit  culture  ;  "  at  Leominster,  January  26,  on 
*' Feeding  for  milk;"  at  Ashby,  March  21,  on  **  Dairy- 
products  ;  "  at  Westminster,  March  24,  on  **  Fertilizers  and 
how  to  use  them." 


WORCESTER  NORTHWEST  AGRICULTURAL  AND 

MECHANICAL  SOCIETY. 

Incorporated  1867,  Acts  of  1807,  chapter  117. 

Originally  raised  by  contribution  $3,400 ;  now  has  $12,- 
098.06  invested  as  a  capital  stock  in  real  estate,  ca$h« 
crockery,  tables,  etc.  Total  assets,  $12,098.06  :  real  estate, 
$11,000;  crockery,  tables,  etc.,  $400;  cash,  $698.06.  To- 
tal liabilities,  $2,040.53:  premiums  unpaid,  $40.53;  mort- 
gages or  like  liabilities,  $2,000.  Receipts  in  1893,  $6,440.58 : 
bounty,  $600;  new  members,  $62.50;  all  other  sources, 
$5,778.08.  Expenditures  in  1893,  $5,984.77:  premiums 
paid,  $1,870.62 ;  current  running  expenses,  $1,825.35;  in- 
terest, $5.70;  other  expenses,  $2,283.10.  The  society 
offered  $2,621  in  premiums,  awarded  $1,911.15  and  paid 
$1,870.62,  which  went  to  28  cities  and  towns.  One  hun- 
dred and  thirty-three  dollars  went  to  3  cities  and  towns  out- 
side  the   State.      One   hundred   and   eighty-seven  persons 
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received  premiums.  Under  head  of  farms  $31  was  awarded 
and  paid ;  under  farm  and  pet  stock  $789.50  was  awarded 
and  $768.49  paid ;  under  farm  and  garden  products  $169.75 
was  awarded  and  $167.03  paid;  under  dairy  products  $17 
was  awarded  and  paid  ;  under  domestic  manufactures  $53.65 
was  awarded  and  $43.60  paid;  under  trotting  $831.75  was 
awarded  and  paid ;  under  objects  other  than  agricultural, 
not  specified,  $18.50  was  awarded  and  $11.75  paid.  The 
society  reports  869  members,  —  586  males  and  283  females. 
Three  farmers'  institutes  were  held :  at  Athol,  January  17, 
on  "  The  cultivation  of  small  fruits ; "  at  Petersham,  Feb- 
ruary 7,  on  *' A  trip  to  the  farms  and  fruit  plantations  of 
California  and  the  far  West  *'  and  ''  How  to  make  small  farms 
pay; "  at  Gardner,  February  16,  on  **  Market  gardening  in 
the  field  and  under  glass.'' 


WOBCESTEB  SOUTH  AGRICULTUBAL   SOCIETY, 
IncoriK>rated  1866,  Acts  of  1866,  chapter  278. 

Originally  raised  by  contribution  $3,127.40;  now  has 
$8,500  invested  as  a  capital  stock  in  real  estate,  crockery, 
tables,  etc.  Total  assets,  $8,610.15:  real  estate,  $8,000; 
crockery,  tables,  etc.,  $500;  cash,  $110.15.  Total  liabili- 
ties, $961 :  premiums  unpaid,  $61 ;  mortgages  or  like  liabili* 
ties,  $900.  Receipts  in  1893,  $3,532.97:  bounty,  $600; 
new  members,  $67  ;  other  sources,  $2,875.97.  Expenditures 
in  1893,  $3,229.26  :  premiums  and  gratuities  paid,  $1,569.50 ; 
current  running  expenses,  $1,437.91;  interest,  $50;  other 
expenses,  $171.85.  The  society  oflfered  $2,100  in  premiums, 
awarded  $1,630.50  in  premiums  and  gratuities  and  paid 
$1,569.50,  which  went  to  27  cities  and  towns.  One  hundred 
and  thirty-one  persons  received  premiums  and  56  gratuities. 
Under  head  of  farms  $54  was  awarded  and  paid ;  under  faiin 
and  pet  stock  $691.25  was  awarded  and  $643  paid;  under 
farm  and  garden  products  $106.50  was  awarded  and  $100.25 
paid  ;  under  dairy  products  $33  was  awarded  and  paid  ;  un- 
der domestic  manufactures  $90.75  was  awarded  and  $88.25 
paid ;  under  agricultural  implements  $2  was  awarded  and 
paid ;  under  objects  strictly  agricultural,  not  specified,  $45 
was  awarded  and  paid ;  under  trotting  $530  was  awarded  and 
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paid ;  under  objects  other  than  agricultural,  not  specified, 
$18  was  awarded  and  paid.  The  society  reports  1,802  mem- 
bers, —  924  males  and  878  females.  Three  farmers*  insti- 
tutes were  held:  at  Warren,  January  30,  on  "Dairying" 
and  ** Milk  testing;"  at  Southbridge,  March  8,  on  **  Culti- 
vation of  small  fruits "  and  *'  Some  of  the  causes  of  the 
depression  of  farming  in  New  England ; "  at  Sturbridge, 
December  20,  on  *'  The  cultivation  of  small  fruits." 


WORCESTER    COUITPT  WEST    AaRICTTLTURAI. 

SOCIETY. 

Inoori>orated  1861,  Acts  of  1851,  chapter  278. 

Originally  raised  by  contribution  $3,175 ;  now  has  $13,600 
invested  as  a  capital  stock  in  real  estate,  crockery,  tables, 
etc.     Total  assets,  $13,651.66  :  real  estate,  $12,600;  crock- 
ery, tables,  etc.,  $1,000;  bills  due,  $35.50;  cash,   $16.16. 
Total  liabilities,   two   notes,    $1,400.      Receipts   in   1893, 
$3,030.05:  bounty,  $600;  new  members,   $45;  donations, 
$35.73;  other  sources,  $2,349.32.     Expenditures  in  1893, 
$3,098.23:  premiums  and  gratuities  paid,  $1,397.67;  cur- 
rent running  expenses,  $1,638.06;  interest,   $62.50.     The 
society  offered  $1,644.50  in  premiums,  awarded  $1,433.40  in 
premiums  and  gratuities,  and  paid  $1,397.67,  which  went 
to  27  cities  and  towns.     One  hundred  and  fifty-five  persons 
received  premiums  and  39  gratuities.     Under  head  of  farms 
$75  was  awarded  and  paid ;  under  farm  and  pet  stock  $613 
was  awarded  and  $601  paid ;  under  field  and  experimental 
crops  $34  was  awarded  and  paid ;   under  farm  and  garden 
products  $49.65  was  awarded  and  $46.45  paid ;  under  dairy 
products  $12  was  awarded  and  $11  paid;  under  domestic 
manufactures  $47.05  was  awarded  and  $46.95  paid;  under 
agricultural  implements  $9.50  was  awarded  and  $3  paid; 
under  trotting  $570  was  awarded  and  paid:,  under  objects 
other  than  agricultural,  not  specified,  $47.75  was  awarded 
and  $46  paid.     The  society  reports  551  members, — 498 
males  and  53  females.     Three  farmers'  institutes  were  held 
at  Barre :  January  27,  on  ««  Dairying "  and  **  Milk  testing ; " 
February  10,  on  '*  The  ideal  life   of  farmers;"  February 

21,   on   ^^  The    normal    school:    why    the    farmer    should 
favor  it.'' 
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Summxiry, 


IMS. 


Number  of  societies, 


Amonnt  held  inyested  or  well  secured  as 
a  capital  stock, 


Assets  of  societies, 

Liabilities  of  societies,       .... 

Receipts 

Expenditures, 

Boantj  receiyed  from  the  State, 

Current  miming  expenses, 

Amount  of  premiams  oifered,  . 

Amount    of    premiums    and    gratuities 
awarded,  ...... 

Amount  of  premiums  and  gratuities  paid, 

Amount  awarded  under  head  of  farms,    . 

Amount  awarded  under  head  of  farm  and 
pet  stock, 

Amount  awarded  under  head  of  field  and 
experimental  crops,       .... 

Amount  awarded  under  head  of  farm  and 
garden  products, 

Amount  awarded   under  head  of  dairy 
products, 

Amount  awarded  under  head  of  domestic 
manufactures, 

Amount  awarded  under  head  of  miscella- 
neous,       

Amount  awarded  under  head  of  trotting. 

Number  of  persons  reoelying  premiums, . 

Number  of  persons  recelring  gratuities,  . 

Total  male  membership  of  the  societies,  • 

Total  female  membership  of  the  sodeties. 

Total  membership  of  the  societies,    . 

Number  of  farmers'  institutes  held,  . 


•38 

$742,538  26 

776,831  26 

116,190  »9 

206,292  80 

191,167  74 

20,802  20 

86,501  66 

79,645  61 

60,869  56 

59,168  71 

1,440  00 

22.145  79 
1,029  63 

13,025  02 

686  75 

3,655  49 

4,808  64 

21,416  39 

7,480 

2,225 

24,143 

7,465 

31,608 

141 


t38 

$757,407  44 
838,379  45 
118.046  24 
222,737  17 


t38 

f  777,880  86 
865,247  67 
131,085  52 
199,461  90 


202,739  21   193,930  58 


21,352  49 
79,864  89 
78,787  46 

59,386  04 

59,265  84 

1,428  00 

21,776  95 
1,460  00 

12,764  91 

616  80 

3,833  06 

3,539  71 

20,548  25 

7,265 

1,746 

24,365 

7,372 

31,747 

132 


20,982  45 
69,891  88 
81,022  78 

64,401  66 

62,994  84 

1,425  00 

20,906  40 
1,138  60 

12,824  00 

572  35 

3,820  88 

3,451  70 
22,115  00 

8,103  00 

1,697  00 
23,918  00 

6,834  00 

30,752  00 

135 


*  Two  held  no  fiidr. 


t  Three  held  no  fair. 


ANNUAL.   MEETING 


OF  TBS 


BOARD  OF  AGRICULTUEE 


AT  BOSTON". 


February  6,  7  and  8,  1894. 


ANNUAL   MEETING. 


The  Board  met  at  the  oflBoe  of  the  secretary,  in  Boston, 
on  Tuesday,  Feb.  6,  1894,  at  12  m.,  it  being  the  Tuesday 
preceding  the  first  Wednesday  in  February.  In  the  absence 
of  the  Governor,  Hon.  James  S.  Gbinnell  was  elected 
president  j>ro  te^n. 

« 

Present:  Messrs.  Alger,  Appleton,  Bancroft,  Bowker, 
Bucklin,  Bursley,  Clapp,  Clemence,  Cook,  Cruickshanks, 
Cuflhman,  Damon,  Fowler,  French,  Grinnell,  Goessmann, 
Harwood,  Hartshorn,  Hersey,  Holbrook,  Horton,  Kilbourn, 
Kimball,  Kewhall,  Pratt,  Rawson,  Reed,  Richards,  G.  C. 
Rowley,  J.  H.  Rowley,  Sargent,  Shaw,  Taylor,  Varnum, 
Ward,  Warren,  West  and  Wood. 

The  secretary  presented  a  copy  of  the  report  of  the  gypsy 
moth  committee,  already  transmitted  to  the  Legislature, 
which  was,  after  discussion  by  various  members,  accepted  and 
adopted.     This  report  will  be  found  printed  in  this  volume. 

VbCedy  That  the  executive  committee  prepare  an  order  of 
business  for  the  afternoon  session. 

Adjourned  to  2.30  p.m. 

Board  called  to  order  by  Mr.  Grinnell  at  2.30  p.m. 

The  secretary  read  the  records  of  the  morning  session. 

Mr.  Wood,  chairman  of  the  executive  committee,  pre- 
sented a  proposed  order  of  business  for  the  afternoon  ses- 
sion, which  was  adopted  by  a  vote  of  the  Board. 

The  records  of  the  meetings  of  the  executive  committee, 
acting  for  the  Board,  were  read  and  approved,  and  their 
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action  adopted  as  the  action  of  the  Board.  Also  the  records 
of  the  special  meeting  at  Great  Barrington  were  read  and 
approved.    ' 

A  committee  of  three,  to  examine  and  report  upon  the 
credentials  of  newly-elected  members,  was  appointed  by 
the  Chair :  Messrs.  Bancroft,  Kilbourn  and  Newhall. 

Mr.  Bowker,  chairman  of  the  committee  appointed  at  the 
last  annual  meeting  to  codify  the  rules  and  regulations  of 
the  Board  and  all  existing  by-laws,  to  prepare  such  further 
by-laws  as  might  seem  necessary',  and  to  recommend  the 
appointment  of  certain  standing  committees  for  the  perform- 
ance of  certain  specified  work,  which  committee  reported  at 
the  special  meeting  at  Great  Barrington  and  which  report 
was  referred  back  to  the  committee,  the  committee  enlarged, 
and  instructions  given  to  report  to  the  annual  meeting,  pre- 
sented the  amended  report  of  the  committee. 

The  chairman  of  the  committee  read  the  proposed  by-laws 
chapter  by  chapter,  each  chapter  being  considered,  amended 
and  accepted  as  read,  and  the  whole  was  adopted  by  vote  of 
the  Board. 

The  roposed  rules  and  regulations  were  then  taken  up 
and  considered  rule  by  rule,  and  were  accepted  and  adopted 
as  read.  The  proposed  reconmiendations  of  the  Board  were 
read  and  adopted. 

Mr.  J.  D.  W.  French  oflered  the  following  resolutions, 
which  were  unanimously  passed  :  — 

Resolved^  That  the  State  Board  of  Agriculture  approves  House 
bill  (H.  R.  No.  119),  "A  Bill  to  protect  public  forest  reserva- 
tions," and  urges  the  immediate  passage  of  said  bill. 

Eesolvedj  That  a  copy  of  these  resolutions  be  sent  to  the  Sena- 
tors and  Representatives  of  this  State  in  the  United  States  Con- 
gress. 

The  secretary  reported  on  matter  of  portrait  of  Hon.  John 
E.  Russell. 

The  secretary  made  report  on  the  societies  failing  to  com- 
ply with  the  laws  of  the  State  and  the  regulations  of  the 
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Board,  which  report  was  referred  to  the  executive  committee, 
with  instructions  to  report  recommendations  of  action. 

Adjourned  to  9.30  a.m.  Wednesday. 

SECOND  DAY. 
The  Board  met  at  9.30  a.m.,  Mr.  Grinnell  in  the  chair. 

Present :  Messrs.  Alger, F.H.  Appleton,  J.S. Appleton,  Jr., 
Bancroft,  Bourne,  Bowker,  Bursley,  Clapp,  Clemence,  Cook, 
Cruickshanks,  Cushman,  Damon,  Fowler,  Goessmann,  Gove, 
Grinnell,  Hartshorn,  Harwood,  Hersey,  Horton,  Kilbourn, 
Kimball,  Lyman,  Mills,  Newhall,  Palmer,  Pratt,  Raymond, 
Reed,  Rowley,  Sargent,  Shaw,  Tucker,  Vamum,  Ward, 
Warren,  West  and  Wood. 

The  records  of  the  first  day  were  read  by  the  secretary 
and  approved. 

The  conmiittee  on  credentials,  by  its  chairman,  Mr.  Ban- 
croft, reported  that  it  had  found  by  the  financial  reports  of  the 
several  societies  that  thirty-five  were  entitled  to  representa- 
tion on  this  Board.  Of  these  societies  twenty  had  members 
whose  terms  had  not  expired,  seven  had  re-elected  their 
former  delegates  and  eight  had  elected  new  delegates  to  the 
Board,  and  that  all  had  sent  to  the  secretary  proper  certifi- 
cates of  their  choice.  The  newly  elected  members  are  as 
follows :  — 

At  large,  appointed  by  the  Governor :  — 
Spraoue  S.  Stetson  of  Lakeville. 

Elected  by  the  societies :  — 

Amesbury  and  Salisbury,  F.  W.  Sargent  of  Amesbury. 
Attleborough,  Isaac  Alger  of  Attleborough. 
Berkshire,  Samuel  M.  Raymond  of  Hinsdale. 
Blackstone  Valley,  Henry  A.  Cook  of  Northbridge. 
Eastern  Hampdea,  W.  M.  Tucker  of  Monson. 
Hampden,  F.  E.  Clark  of  Wilbraham. 

Hampshire,  Franklin  and  Hampden,  C.  B.  Lyman  of  South- 
ampton. 
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Hingham,  Edmund  Hersey  of  Hingham. 
Hoosac  Valley,  Wm.  H.  Gove  of  North  Adams. 
Housatonic,  Frank  A.  Palmer  of  Stockbridge. 
Marshfield,  John  H.  Bourne  of  Marshfield. 
Massachusetts  Horticultural,  £.  W.  Wood  of  West  Newton. 
Nantucket,  John  S.  Appleton,  Jr.,  of  Nantucket. 
Weymouth,  Q.  L.  Reed  of  South  Weymouth. 
Worcester  East,  W.  A.  Kilbourn  of  South  Lancaster. 

Which  report  was  accepted. 

The  following  comuiittees  of  three  were  appointed :  — 
On  assignment  of  delegates :     Messrs.  Hersey,  Harwood  and 

HORTON. 

On  place  of  holding  public  winter  meeting:  Messrs.  Cruick- 
8HANKS,  Ward  and  Bursley. 

On  change  of  time  of  holding  fairs :  Messrs.  Bancroft,  Clem- 

ENCE  and  KiLBOUUN. 

On  essays  for  the  next  annual  meeting :  Messrs.  Wood,  F.  H. 
Appleton  and  Kimball. 

The  report  of  the  Dairy  Bureau  (Senate  No.  8)  was  pre- 
sented and  read  by  the  secretary  and  was  accepted  and 
adopted  by  the  Board.  This  report  will  be  found  printed 
in  this  volume. 

The  secretary  made  report  of  the  work  of  the  past  year 
under  the  law  for  collecting  and  circulating  information  on 
abandoned  and  partially  abandoned  farms.  The  report  was 
accepted  and  adopted,  and  it  was 

Votedy  That  it  is  the  opinion  of  the  Board  that  the  work 
should  be  continued  and  extended  as  far  as  the  appropria- 
tions will  warrant. 

The  secretary  read  an  abstract  of  the  reports  of  delegates 
to  fairs,  which  reports  were  accepted. 

Mr.  Wood,  chairman  of  the  executive  committee,  re- 
ported on  the  matter  of  colors  used  in  awarding  premiums, 
that  correspondence  had  been  had  with  Boards  of  Agricul- 
ture and  State  Agricultural  Societies  in  many  States,  with 
the   following  results :  Of  24  States  and  New  Brunswick 
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heard  from,  22  use  blue  for  **  1st  premium,"  red  for  **  2d 
premium"  and  white  for  "  3d  premium ;  "  one  uses  red  for 
"  1st  premium,"  white  for  **  2d  premium  "  and  blue  for  **  3d 
premium; "  and  one  has  no  fixed  rule.  As  the  rule  of  the 
Board  is  in  line  with  the  practice  in  the  majority  of  the 
States,  the  committee  recommended  no  change. 
The  report  of  the  committee  was  accepted. 

Mr.  F.  H.  Appleton  submitted  a  proposition  that  section  1 
of  chapter  114  of  the  Public  Statutes  be  amended  by  adding, 
after  the  word  **  premiums"  in  the  next  to  the  last  line,  the 
words  **  or  shall  otherwise  apply  for  the  encouragement  or 
improvement  of  agriculture  or  manufactures,"  so  that  the 
section  will  correspond  and  agree  with  section  7  of  said 
chapter. 

Votedy  To  refer  the  matter  to  the  executive  committee. 

Mr.  Bancroft,  for  the  committee  on  changes  of  time  for 
holding  &irs,  reported  that  no  requests  for  change^  had  been 
received,  which  report  was  accepted. 

Mr.  Shaw  stated  that  he  understood  the  Bristol  County 
society  wished  a  change  of  date  and  asked  that  the  rule  re- 
garding changes  of  date  be  suspended. 

Votedj  To  suspend  the  rule. 

Voted,  That  the  date  for  holding  the  fair  of  the  Bristol 
County  society  be  changed  to  the  fourth  Tuesday  aft«r  the 
first  Monday  in  September. 

The  secretary  read  a  communication  from  the  secretary  of 
the  Massachusetts  State  Grange  relative  to  the  use  of  score- 
cards  and  scales  of  points  as  recommended  by  the  State 
Board ;  also  relative  to  exhibitions  of  oleomargarine  and 
butterine  at  the  fairs  of  the  several  societies. 

Votedy  on  motion  of  Mr.  F.  H.  Appleton,  That  the  matter 
be  referred  to  the  committee  on  Dairy  Bureau  and  agricult- 
ural products,  with  instructions  to  report  at  the  next  annual 
meeting. 

The  secretary  read  a  conmiunication  from  Mr.  Ethan 
Brooks  of  West  Springfield  in  regard  to  the  propriety  of 
societies  offering  premiums  for  small  nurseries  of  apple  trees 
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grown  on  our  Massachusetts  farms,  and  especially  grown  by 
the  young  people,  girls  as  well  as  boys,  with  the  intent  that 
such  trees  shall  when  ready  be  planted  in  orchards  on  or 
near  the  farms  where  the  trees  originate. 

The  secretary  read  a  communication  from  Mr.  F.  T.  Fuller 
of  Weston,  asking  for  the  co-operation  of  the  Board  in  the 
effort  to  secure  the  enactment  of  Senate  Bill  No.  23,  being 
a  bill  '*  providing  for  the  reclamation  of  the  Sudbury 
Meadows  and  the  protection  of  the  public  health  in  the 
valleys  of  the  Concord  and  Sudbury  rivers." 

Votedy  That  the  matter  be  referred  to  the  executive  com- 
mittee. 

The  secretary  read  a  communication  from  Dr.  George  M. 
Twitchell  of  Augusta,  Me.,  in  regard  to  societies  being  re- 
quired to  hold  stock  two  days,  and  that  they  should  fix  an 
hour  when  entries  should  close  and  then  stick  to  it ;  also, 
that  in  connection  with  the  score-card,  on  a  fly-leaf,  there 
should  be  an  illustration  of  the  ideal  animal  of  each  breed 
and  of  different  varieties  of  fruits  and  vegetables. 

No  action  was  taken  by  the  Board. 

Mr.  Elbridge  Cushman  read  an  essay  on  "  The  restoration 
of  exhausted  farms  by  practical  methods,"  which  was  ac- 
cepted and  will  be  found  printed  in  this  volume. 

At  12.30  the  Board  adjourned  to  2  p.m. 

The  Board  was  called  to  order  at  2  p.m.,  Mr.  Grixxell  in 
the  chair. 

Mr.  C.  F.  Fowler  read  an  essay  on  **  Tobacco  culture," 
which  was  accepted  and  will  be  found  printed  in  this  volume. 

Mr.  F.  H.  Appleton  presented  the  following  resolutions  :  — 

WheredSy  The  present  law  directs  that  the  director  at  the  State 
Agricultural  Experiment  Station  shall  not  publish  tbe  valuation  of 
the  plant  food  contained  in  fertilizers  analyzed  by  the  station  ; 
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Resolved^  That  we,  a  meeting  of  farmers  of  Essex  County,  re- 
quest the  State  Board  of  Agriculture  to  consider  the  expediency 
of  taking  action  towards  securing  such  change  in  the  laws  as  shall 
authorize  the  director  of  said  station  to  publish  the  valuation,  as 
was  previously  done. 

Resolved^  That  we  request  our  delegate  to  present  this  matter 
at  the  meeting  of  the  State  Board  of  Agriculture  in  February  next. 

After  discussion  the  resolutions  were  laid  on  the  table. 

The  report  of  the  examining  committee  of  the  Agricultural 
College  was  read  by  the  chairman,  Mr.  Charles  A.  MilFs, 
and  was,  by  vote  of  the  Board,  accepted  and  adopted  as  the 
report  of  the  Board  of  Agriculture  to  the  Legislature. 

The  executive  committee,  by  its  chairman,  Mr.  Wood,  re- 
ported concerning  the  delinquent  societies  and  reasons  given 
therefor,  and  recommended  that  all  except  the  Hampshire, 
Franklin  and  Hampden  be  excused,  and  the  secretary  be 
instructed  to  write  them  that  they  are  excused,  but  must 
comply  with  all  laws  and  regulations  in  the  future ;  and  that 
the  Hampshire,  Franklin  and  Hampden  be  strongly  censured 
and  notified  that  measures  will  be  taken  to  withhold  the 
bounty  next  year  unless  the  society  complies  strictly  with 
all  laws  and  regulations  of  the  Board. 

Voted,  That  the  report  of  the  committee  be  accepted  and 
the  reconmiendations  adopted. 

Voiedy  on  motion  of  Mr.  Cushman,  That  the  election  of 
oflScers  and  appointment  of  conmiittees  be  assigned  to  Thurs- 
day at  10  A.M. 

Mr.  Edmund  Hersey  read  an  essay  on  ^'Cranberrj^ 
culture,"  which  was  accepted  and  will  be  found  printed  in 
this  volume. 

Mr.  William  Bancroft  read  an  essay  on  *'  The  pleasures  of 
fiinning,"  which  was  accepted  and  will  be  found  printed  in 
this  volume. 

Voted^  That  the  law^s  relating  to  the  Board  of  Agriculture 
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and  Agricultural  Societies  be  compiled  and  codified  by  the 
secretary  and  printed  Avith  the  by-laws  in  the  **  Agriculture 
of  Massachusetts  "  and  in  pamphlet  form. 

Voted,  That  the  secretary  l>e  directed  to  communicate 
with  the  several  societies  to  ascertain  how  many  score-cards 
they  want  at  the  contract  price  for  State  printing,  in  order 
that  a  sufficient  supply  may  be  obtained  for  the  use  of  the 
several  societies  without  expense  to  the  Board  of  Agriculture, 

Votedy  That  the  executive  committee  be  directed  to 
inquire  into  the  cost  and  expediency  of  including  cuts  of 
types  of  the  various  fruits  in  connection  with  the  scale  of 
points  for  fruits,  and,  if  found  advisable,  cause  them  to  be 
printed. 

At  4.30  P.3I.  the  Board  adjourned  to  9.30  a.m.  Thursday. 

THIRD  DAY. 

The  Board  met  at  9.30  a.m.,  Mr.  Grinxell  in  the  chair. 

Present :  His  Excellency  F.  T.  Greenhalge  and  Messrs. 
Alger,  F.  H.  Appleton,  J.  S.  Appleton,  Jr.,  Bancroft, 
Bourne,  Bowker,  Bursley,  Clark,  Clemence,  Cook,  Cush- 
nian,  Cruickshanks,  Damon,  Gdessmann,  Gove,  Grinnell, 
Hartshorn,  Harwood,  Hersey,  Horton,  Kilbourn,  Kimball, 
Lyman,  Newhall,  Palmer,  Pratt,  Baymond,  Reed,  Rowley, 
Sargent,  Shaw,  Tucker,  Varnura,  Ward,  Warren,  West  and 
Wood. 

The  secretary  read  the  records  of  the  second  day,  which 
were  approved. 

Mr.  Hersey,  for  the  committee  on  assignment  of  dele- 
gates, reported  the  following :  — 

Amesbury  and  Salisbury  (Agricultural    and 

Horticultural), J.  BuRSLET. 

Attleborough  (Agricultural  Association),        .  F.  W.  Sargent. 

Barnstable  County, J.  E.  Kimball. 

Berkshire, W.  M.  Tucker. 

Blackstone  Valley, C,  B.  Lyman. 
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Bristol  County, J.  S.  Appleton,  Jr. 

Deerfield  Valley, E.  A.  Harwood. 

Eastern  Hampden, F.  A.  Palmer. 

Essex,       , 6.  C.  Rowley. 

Franklin  County, W.  H.  Bowker. 

Hampden, D.  A.  Horton. 

Hampshire, Q.  L.  Reed. 

Hampshire,  Franklin  and  Hampden,       .  W.  A.  Kilbourn. 

Highland, N.  W.  Shaw. 

Hillside, J.  H.  Bourne. 

Hingham  (Agricultural  and  Horticultural),    .  I.  Alokr. 

Hoosao  Valley, I.  Damon. 

Housatonic, A.  Pratt. 

Marshfield  (Agricultural  and  Horticultural), .  E.  Warren. 

Martha^s  Vineyard, H.  A.  Cook. 

Massachusetts  Horticultural,    ....  Geo.  Cruickshanks. 

Middlesex  North, C.  L.  Hartshorn. 

Middlesex  South, F.  £.  Clark. 

Nantucket, E.  Herset. 

Oxford, A.  C.  Varnum. 

Plymouth  County, E.  W.  Wood. 

Spencer  (Farmers^  and  Mechanics^ Association) ,  H.  A.  Barton,  Jb. 

Union  (Agricultural  and  Horticultural), .  L.  W.  West. 

Weymouth  (Agricultural  and  Horticultural), .  J.  C.  Newhall. 

Worcester, F.  H.  Appleton. 

Worcester  East, Wm.  Bancroft. 

Worcester  North, G.  L.  Clemence. 

Worcester  North-west, S.  M.  Raymond. 

Worcester  South, W.  H.  Gove. 

Worcester  County  West C.E.Ward. 

Report  accepted  and  adopted. 

The  committee  on  essays  for  the  next  annual  meeting 
reported,  by  its  chaiiman,  as  follows :  — 

Essays. 

Breeding  and  care  of  dairy  stock,   .        .        .  E.  A.  Harwood. 

Farming  as  an  occupation,        ....  Chas.  E.  Ward. 

Field  crops, Prof.  Wm.  P.  Brooks. 

Subject  to  be  assigned, A.  C.  Varnum. 

Report  accepted  and  adopted. 

The  committee  on  place  for  holding  the  public  winter 
meeting  reported,  by  its  chairman,  Mr.  Cruickshanks,  that 
the  meeting  should  be  held  at  Xewburyport.     The  report 
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was  accepted,  and  the  Board  voted  to  hold  the  next  public 
winter  meeting  at  Newburyport,  provided  the  arrangements 
with  the  hotels  can  be  made  satisfactory. 

It  being  10  o'clock,  the  special  assignments  were  called  up. 

Voted^  That  the  Chair  nominate  a  committee  of  three  to 
nominate  the  specialists.  Messrs.  Bowker,  F.  H.  Appleton 
and  West  were  appointed. 

The  election  of  oflScers  being  in  order,  ballots  were  taken 
separately  on  each  officer  to  l>e  elected,  and  the  electionj? 
resulted  as  follows :  — 

President,  His  Excellency  the  Governor,  ex  officio. 
First  vice-president,  J^mes  S.  Grinnell  of  Greenfield. 

The  Governor,  coming  in,  took  the  chair. 

Second  vice-president,  Francis  H.  Appleton  of  Peabody. 
Secretary,  William  R.  Sessions  of  Hampden. 
Member  Board  of  Control  of   State  Agricultural  Experiment 
Station,  C.  L.  Hartshorn  of  Worcester. 

Votedy  on  motion  of  Mr.  F.  H.  Appleton,  That  the  Chair 
appoint  a  local  committee  of  five  to  act  with  the  secretary  in 
arranging  for  the  public  winter  meeting.  Messrs.  Appleton, 
Sargent,  Varnum,  Wood  and  Damon  were  appointed. 

The  chairman  announced  the  following  standing  com- 
mittees (the  secretary  is  by  rule  of  the  Board  a  member 
ex  officio  of  each  of  the  standing  committees)  :  — 

Executive  committee :  E.  W.Wood  .(chairman),  E.  Hersey, 
Wm.  Bancroft,  C.  L.  Hartshorn,  A.  C.  Varnum,  Wm.  H.  Bow- 
ker and  F.  H.  Appleton. 

Committee  on  agricultural  societies :  E.  Herset  (chairman) , 
Q.  L.  Reed,  N.  W.  Shaw,  F.  E.  Clark  and  Wm.  H.  Gove. 

Committee  on  domestic  animals  and  sanitation :  Wm.  Bancroft 
(chairman),  W.  A.  Kilbourn,  I.  Damon,  W.  M.  Tucker  and 
G.  C.  Rowley. 

Committee  on  gypsy  moth,  insects  and  birds :  E.  W.  Wood 
(chairman),  F.  H.  Appleton,  Wm.  H.  Bowker,  A.  Pratt  and 
F.  W.  Sargent. 
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Committee  on  Dairy  Bureau  and  agricultural  products :  C.  L. 
Hartshorn  (chairman),  D.  A.  Horton,  G.  L.  Clemence,  J.  C* 
Newhall  and  F.  A.  Palmer. 

Committee  on  Agricultural  CoUege  and  education :  A.  C.  Varnuit 
(chairman),  Geo.  Cruickshanxs,  E.  A.  Harwood,  J.  E.  Kimball 
and  J.  Bursley. 

Committee  on  experiments  and  station  work :  Wm.  H.  Bowker 
(chairman),  C.  L.  Hartshorn,  L.  W.  West,  C.  E.  Ward  and 
H.  A.  Cook. 

Committee  on  forestry,  roads  and  roadside  improvements  :  F. 
H.  Appleton  (chairman),  E.  Warren,  J.  H.  Bourne,  I.  Alger 
and  S.  M.  Raymond. 

The  Board  approved  of  the  nominations  and  the  several 
committees  were  declared  elected. 

Mr.  Bowker,  for  the  committee  to  nominate  experts,  re- 
ported nominations.  Ballots  being  taken,  the  following 
elections  resulted :  — 

Chemist,  Dr.  C.  A.  Goessmann  of  Amherst. 
Entomologist,  Prof.  C.  H.  Fbrnald  of  Amherst. 
Botanist  and  pomologist.  Prof.  8.  T.  Maynard  of  Amherst. 
Veterinarian,  Prof.  Jas.  B.  Paige  of  Amherst. 
Engineer,  Wm.  Wheeler  of  Concord. 
Ornithologist,  E.  H.  Forbush  of  Maiden. 

Votedy  That  the  secretary  be  authorized  to  procure  such 
tables  and  desks  for  the  use  of  the  Board  in  the  new  rooms 
of  the  Board  as  in  his  judgment  may  be  deemed  necessary. 

Voted y  on  motion  of  Mr.  Wood,  That  the  executive  com- 
mittee of  the  Board  petition  the  present  Legislature  to  enact 
such  legislation  as  will  make  the  secretary  ex  officio  a  mem- 
ber of  the  Board  of  Agriculture. 

A  vote  of  thanks  was  unanimously  tendered  the  chairman 
for  the  able  and  impartial  manner  in  which  he  had  discharged 
his  duty  as  presiding  officer. 

Votedy  on  motion  of  Mr.  Newhall,  That  the  executive- 
committee  be  directed  and  authorized  to  petition.  Congress  in 
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aid  of  a  '*  petition  for  a  Federal  act  to  enable  the  States  to 
enforce  State  laws  regulating  the  sale  of  substitutes  for  dairy 
products." 

The  records  of  the  third  day  were  read  and  approred. 

Adjourned. 

WILLIAM  R.  SESSIONS, 

Secrelary. 
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AGRICULTURAL  EXHIBITIONS.  1894. 


Amesbury  ▲nd  Salisbury  at  Amesbury^  September  25,  26  and  27. 

Attleborough  at  North  JUUborough^  October  2,  3  and  4. 

Barnstable  County  at  Barnstable^  September  11, 12  and  IS. 

Berkshire  at  PiUsfield^  September  11, 12  and  13. 

Blackstone  Valley  at  Uxbridge^  September  25  and  26. 

Bristol  County  at  Taunton^  September  25, 26  and  27. 

Deerfield  Valley  at  CharlemorU^  September  13  and  14. 

Eastern  Hampden  at  Palmer^  September  18  and  19. 

Essex  at  Haverhill,  September  18, 19  and  20. 

Franklin  County  at  Greenfield^  September  20  and  21. 

Hampden  at  Weslfield,  September  20  and  21. 

Hampshire  at  AmhersU  September  25  and  26. 

Hampshire,  Franklin  and  Hampden  at  Northampton,  September 

18  and  19. 
Highland  at  Middlefield,  September  5  and  6. 
Hillside  at  Cummington,  September  25  and  26. 
Hinohah  at  Hingham,  September  25  and  26. 
HoosAC  Valley  at  North  Adams,  September  18, 19  and  20. 
Housatonio  at  Qreat  Barrington,  September  26,  27  and  28. 
Marshfield  at  Marshfield,  September  12, 13  and  14. 
Martha^s  Vineyard  at  West  Tisbury,  September  18  and  19. 
Massachusetts  Horticultural  at  Boston,  October  2, 3  and  4. 
Middlesex  North  at  Lowell,  September  13, 14  and  15. 
Middlesex  South  at  Framingham,  September  11  and  12. 
Nantucket  at  Nantucket,  September  5  and  6. 
Oxford  at  Oxford,  September  18  and  19. 
Plymouth  County  at  Bridgewater,  September  19,  20  and  21. 
Spencer  at  Spencer,  September  20  and  21. 
Union  at  Bland/ord,  September  12, 13  and  14. 
Weymouth  at  South  Weymouth,  September  27,  28  and  29. 
Worcester  at  Worcester,  September  4, 5,  6  and  7. 
Worcester  East  at  Lancaster,  September  13  and  14. 
Worcester  North  at  Fitchburg,  September  18  and  19. 
Worcester  North-west  at  Athol,  October  2  and  3. 
Worcester  South  at  Sturbridge,  September  13  and  14. 
Worcester  County  West  at  Barre,  September  27  and  28. 
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Report  to  the  Legislature  of  the  State  Board 
OF  Agriculture,  acting  as  Overseers 
OF  THE  Massachusetts  Agricult- 
ural College. 


[P.  S.,  Chap.  20,  Sect.  0,  adopted  by  the  Board  Feb.  7, 1894  ] 


The  members  of  the  examining  committee  of  the  Agri- 
cultural College  have  vidited  the  college  separately  from 
time  to  time  during  the  year,  and  they  were  together  in 
attendance  at  the  examination  of  the  senior  class  for  the 
Grinnell  prizes  in  June. 

The  past  year  has  been  one  of  great  prosperity  to  the 
college.  The  Legislature  appropriated  money  necessary  to 
carry  out  last  year's  requests  and  recommendations.  A 
lar^cer  number  of  students  than  ever  before  are  availins: 
themselves  of  the  advantages  here  afforded  for  culture  of 
both  mental  and  bodily  faculties. 

Were  your  committee  to  write  an  extended  report  it  would 
be  on  the  lines  indicated  in  our  last  report  —  that  the  college 
is  doing  a  useful  work  in  providing  for  wide  culture  upon  su]> 
jects  especially  connected  with  the  farmer's  calling ;  that  the 
college  farm  and  its  equipment  are  becoming  more  and  more 
an  ideal  object  lesson  to  any  who  will  inspect  them,  while 
the  bulletins  and  reports  explaining  clearly  the  result  of  ex- 
periments are  messengers  of  useful  information  to  any  of 
our  citizens  who  will  read  and  profit  by  them. 

The  annual  report  of  the  trustees  of  the  college,  already 
printed,  gives  in  detail  the  condition  of  the  various  depart- 
ments, while  its  urgent  needs,  especially  as  to  increasing  the 
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number  of  dormitories  and  of  providing  more  recitation 
rooms,  are  clearly  set  forth.  To  this  report  we  give  our 
cordial  endorsement. 

Respectfully  submitted, 

CHAS.   A.   MILLS. 
A.   C.   VARNUM. 
E.   A,   HARWOOD. 
GEORGE  CRU1CKSFLA.NKS. 
GEO.  L.   CLEMENCE. 
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TOBACCO  CULTURE. 


BT  C.  F.  FOWLER  OF  WESTFIELD. 


In  entering  upon  the  discussion  of  the  cultivation  of  tobacco 
let  it  not  be  supposed  for  one  moment  that  I  have  thought 
that  I  could  instruct  an  old  grower  of  tobacco,  or  even 
direct  a  new  one,  so  that  he  might  grow  a  satisfactory  crop 
every  time.  These  things  come  not  by  the  telling,  but  are 
learned  only  from  that  old  and  incorrigible  schoolmaster, 
experience. 

Every  one  that  enters  into  this  business  will  find  that 
*^  toilsome  days  and  weary  nights  are  appointed  unto  him," 
and  will  often  wish  he  never  had  seen  a  tobacco  plant ;  and 
although  the  backaches  of  the  past  may  be  dispensed  with 
by  the  machine  setters  of  the  present,  yet  continual  watch- 
fulness and  care  will  ever  remain  with  the  grower  as  a 
necessity  for  the  production  of  a  good  crop. 

A  mistake  in  the  selection  of  his  ground  or  a  neglect  in  its 
cultivation  and  care  can  often  only  be  known  at  the  season^s 
end,  when  the  crop  is  ready  for  market,  and  can  never  be 
remedied ;  for  a  tobacco  plant  must  never  stop  growing  after 
once  started  until  it  is  cut  from  the  ground,  and  just  so 
surely  as  it  does  it  will  show  in  color  or  teicture,  no  matter 
what  the  cause  is,  whether  too  much  moisture  or  not  enough 
moisture,  a  lack  of  fertility  or  lack  of  care ;  in  fact,  anything 
that  checks  or  stops  growth  is  sure  to  manifest  itself  in  the 
end ;  and  not  only  in  the  field  but  in  the  sheds  also  must 
this  ever  watchfulness  be  continued. 

To  give  just  the  light,  air  and  moisture  that  will  bring  out 
the  best  and  most  even  colors,  to  prevent  pole  sweat  and 
white  veins,  and  give  to  the  leaf  the  best  possible  finish  and 
elasticity — to  accomplish  these  results  as  far  as  possible  the 
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moist  air  of  night  or  the  drier  air  in  the  day  must  be  ad- 
mitted to  the  sheds  or  excluded  as  the  case  may  demand. 
Yet,  with  all  the  care  and  watchfulness  we  may  bestow, 
often  disappointment  is  the  lot  of  the  grower,  and  his  visions 
of  profit  are  overborne  by  the  present  consciousness  of  loss. 
But  growers  who  have  been  struggling  unaided  in  the  past 
are  now  beginning  to  receive  that  aid  from  science  so  long 
desired,  which  we  hope  will  soon  enable  us  to  produce  with 
more  certainty  the  kind  and  quality  of  leaf  we  seek. 

While  the  growing  and  using  of  tobacco  has  been  carried 
on  in  this  country  since  its  first  discovery  by  Columbus  in 
1492,  yet  its  systematic  culture  was  not  begun  until  1612, 
and  from  that  time  until  the  present  it  has  been  one  of  the 
industrial  products  of  this  country  in  increasing  quantities, 
until  at  the  present  time  it  is  one  of  our  great  staple  pro- 
ductions. 

I  shall  not  attempt  in  this  brief  paper  to  give  a  complete 
history  of  this  large  industry,  or  treat  of  its  cultivation  ex- 
cept so  far  as  may  concern  its  culture  in  New  England. 

In  the  earlier  days  of  tobacco  culture  in  New  England 
nothing  appears  to  have  been  known  of  its  proper  prepara- 
tion for  market,  and,  indeed,  it  is  related  that  the  process 
of  sweating  out  the  rank  flavor  and  the  starting  of  the  in- 
dustry in  this  section  were  by  a  Suffield  (Conn.)  merchant, 
who,  having  taken  a  lot  of  tobacco  to  cancel  a  bad  debt, 
packed  it  in  boxes  so  as  to  economize  in  room,  where  it  re- 
mained a  year  or  two,  when,  being  in  New  York,  he  traded 
it  for  groceries  as  the  boys  used  to  swap  jack-knives  — 
**  sight  unseen"  —  at  what  he  called  a  good  price,  about  five 
or  six  cents  a  pound,  and  thankful  he  was  well  rid  of  bad 
assets.  What  was  his  surprise  a  time  after  to  receive  a  re- 
quest from  his  customer  in  New  York  for  some  more  of  that 
*'  same  kind"  of  tobacco,  and  inquiring  the  name  of  it.  Of 
course,  the  shrewd  Connecticut  Yankee  gave  it  a  name,  which 
was  Connecticut  Seed,  and  placed  himself  in  a  situation  to 
continue  the  trade  so  accidentally  commenced.  This  was  pre- 
vious to  or  about  1825,  and  from  this  time  more  attention 
was  paid  to  its  cultivation,  and  as  a  knowledge  of  its  prep- 
aration for  market  and  growing  increased,  its  merits  as  a 
cigar  wrapper  became  better  known,  the  demand  became 
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greater,  and  the  area  of  its  cultivation  gradually  extended 
up  the  river  and  into  the  adjacent  valleys,  so  that  in  1850 
there  was  grown  in  New  England  1,414,920  pounds,  of 
which  Massachusetts  raised  only  138,246  pounds  and  Con- 
necticut 1,276,624. 

Stimulated  by  better  prices,  the  growth  increased  so  that 
the  product  in  Xew  England  in  1860  was  9,264,862  pounds, 
of  which  Massachusetts  grew  3,233,198 ;  in  1870,  15,869,- 
999  pounds,  of  which  Massachusetts  grew  7,312,385 ;  in 
1880,  19,717,401  pounds,  of  which  Massachusetts  grew 
5,369,439;  in  1890,  11,826,883  pounds,  of  which  Massa- 
chusetts grew  2,794,848. 

Varieties. 

There  are  about  one  hundred  and  twenty-five  varieties  of 
tobacco  grown  in  the  United  States.  Until  about  1875 
nearly  all  tobacco  grown  in  New  England  was  called  Con- 
necticut Seed  as  a  general  name,  but  often  designated  as 
Broad  Leaf,  Long  Leaf,  Willson's,  and  Williams'  or  Barber's, 
and  many  others,  all  of  them  noted  for  fineness  of  texture 
and  color  and  especially  adapted  to  wrap  a  good  cigar. 

The  first  experiment  of  which  I  can  learn  in  gi'owing 
Havana  Seed  for  wrappers  in  New  England  was  in  1856, 
when  Hon.  Thomas  Kneil  of  Westfield  procured  some  Ha- 
vana seed,  and  Mr.  Daniel  Bush  of  the  same  town  grew  the 
tobacco  for  the  firm  of  T.  &  J.  Kneil,  and  continued  to 
grow  it  for  them  as  long  as  they  were  in  business,  receiving 
from  them  by  agreement  as  much  per  acre  as  he  obtained  by 
growing  Connecticut  Seed  Leaf.  This  seed  was  very  care- 
fully guarded  by  the  grower  and  for  about  ten  years  only 
two  growers  had  the  improved  seed.  This  I  believe  to  lie 
the  commencement  of  the  growth  of  this  variety,  and  from 
this  seed  was  distributed  by  the  writer  into  Connecticut  and 
up  the  valley. 

Since  about  1875  new  seed  has  often  been  introduced 
from  Cuba,  which  after  a  growth  of  a  few  years  has  l)een 
found  to  produce  a  leaf  of  such  fine  texture  and  flavor  as  to 
supersede  every  other  variety,  except  in  a  very  limited  sec- 
tion in  Connecticut.  This  Havana  Seed,  as  it  is  called,  has 
a  smaller  and  thinner  leaf,  with  small  veins  and  of  verv  even 


No.  4.]  TOBACCO  CULTURE.  357 

color.  Bat  the  soil,  fertilizer,  cultivation  and  curing,  as 
well  as  atmospheric  conditions,  have  very  much  if  not  every- 
thing to  do  with,  and  make  up  this  fine  and  silky  leaf  so 
much  sought  after.  The  leaf  must  also  burn  well  with 
white  ash,  which  must  not  flake  or  drop  from  the  cigar  in 
scales.  The  demand  for  diflerent  shades  and  colors  varies 
with  the  &shion,  which  is  about  as  changeable  as  is  the  color 
and  style  of  dress.  Just  now  the  greatest  demand  is  for 
light  colors.  How  to  obtain  just  the  shade  and  quality  of 
leaf  desired  is  what  has  chilled  out  more  eflbrt  and  upon 
which  has  been  expended  more  time  and  money  than  upon 
the  production  of  any  other  crop  grown. 

Experiments. 

Until  within  a  short  time  this  great  crop  has  been  entirely 
ignored  by  the  experiment  stations,  and  all  experiments 
performed  have  been  by  private  enterprise  and  of  necessity 
rather  crude  and  often  unsatisfactory. 

In  the  winter  of  1891-2  there  was  organized  in  Windsor 
the  Connecticut  Tobacco  Experiment  Company,  for  the  pur- 
pose of  carrying  on  the  business  of  an  experiment  in  the 
culture  and  cure  of  tobacco,  the  same  to  be  conducted  and 
carried  on  in  connection  with  and  under  the  supervision  of 
the  Connecticut  Agricultural  Experiment  Station.  A  stock 
subscription  book  was  opened,  and  from  the  proceeds  of  the 
sale  of  stock  land  was  purchased  and  a  building  built,  offi- 
cers elected  and  to  J.  A.  Du  Bon  was  committed  the  practi- 
cal management  of  the  experiment  itself.  The  experiments 
are  to  continue  through  a  series  of  five  years. 

The  following  are  some  of  the  questions  which,  as  far  as 
possible,  were  to  receive  immediate  attention  :  — 

(a)  What  is  the  eflTect  on  quantity  and  quality  of  leaf  of 
larger  applications  of  cotton-seed  meal  than  are  commonly 
used  as  a  fertilizer? 

(6)  What  is  the  comparative  effect  on  quantity  and 
quality  of  leaf  of  applications  of  castor  pomace  containing 
the  same  amounts  of  nitrogen  as  the  cotton-seed  meal  used 
in  experiments  under  af 

(c)  If  heavy  application  in  form  of  castor  pomace  proves 
injurious  to  the  leaf,  can  the  injury  be  lessened  or  prevented 
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if  half  of  this  nitrogen  is  applied  by  castor  pomace  and  the 
other  half  by  nitrate  of  soda  ? 

(d)  What  are  the  comparative  effects  on  quantity  and 
quality  of  leaf  with  applications  of  equal  quantities  of  potash 
in  the  following  forms :  cotton  hull  ashes,  high-grade  sulphate 
of  potash,  the  same  with  lime,  double  sulphate  of  potash, 
the  same  with  lime,  pure  carbonate  of  potash,  and  pure 
nitrate  of  potash? 

(e)  Is  it  possible  to  absolutely  prevent  pole-burn  and  to 
cure  the  crop  perfectly  on  the  stalk  by  the  use,  in  very  damp, 
"muggy"  weather,  of  artificial  heat  simply  as  a  means  of 
ventilating  and  partly  drying  the  air  of  the  barns? 

These  questions  of  the  effect  of  different  fertilizers,  cli- 
matic conditions  and  soil  and  their  relations  to  each  other 
arc  now  receiving  attention  from  the  Massachusetts  Tobacco 
Growers'  Association,  organized  in  the  winter  of  1892-3  in 
Northampton.  The  preparation  of  the  fertilizers  is  under 
the  direction  of  Professor  Goessmann  of  the  Experiment  Sta- 
tion, and  the  composition  is  unknown  by  the  grower  or  those 
who  are  to  judge  of  the  relative  quality  of  the  different  plats. 

It  is  proposed  to  have  three  or  more  pieces  in  different 
towns,  each  piece  to  be  divided  into  ten  plats,  and  each  plat 
to  be  fertilized  with  a  different  formula,  these  experiments  to 
be  continued  for  a  term  of  years  and  upon  the  same  ground. 

The  past  season  was  very  unfavorable  on  account  of  the 
extreme  dry  weather  and  only  two  pieces  were  raised.  The 
results  from  these  experiments  are,  of  course,  not  ready  to 
be  reported.  Each  plat  will  be  judged  by  experts  before  the 
sweat  and  again  after,  which  will  require  much  patient  labor 
and  time. 

Upon  the  settlement  of  such  questions  as  these  organiza- 
tions are  working  for  depends  largely  the  future  prosperity 
of  this  industry  so  far  as  the  growing  of  fine  tobacco  in  New 
England  is  concerned.  Of  its  sale  in  the  market  I  will 
speak  later  on.  The  area  upon  which  good  wrapper  leaf, 
such  as  the  trade  demands,  can  be  grown  is  limited,  and  itfi 
practically  confined  to  the  Connecticut  and  Housatonic  val- 
leys, and  even  within  these  limits  the  production  has  been 
very  far  from  uniform  in  color  and  quality,  owing,  without 
doubt,  to  the  fact  that  in  many  instances  a  farmer  has  tried 
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to  grow  tobacco  because  his  neighbors  did,  not  taking  into 

consideration,  perhaps,  the  fact  that  the  soil  upon  his  farm 

was  very  different  from  his  neighbors'.     As  a  inile,  dark  and 

heavy  soils   produce  naturally  a  darker  and   heavier   leaf 

than  a  lighter  soil,  and  not  only  does  soil,  but  fertilizers  and 

the  form  in  which  they  are  applied,  affect  both  color  and 

quality,  and  the  man  who  attempts  to  grow  tobacco  will 

soon  learn  that  he  is  dealing  with  the  most  sensitive  olant 

grown. 

Seed  Bed. 

The  first  requisite  for  growing  good  tobacco  is  a  good  seed 
bed,  with  a  sunny  exposure.     The  best  land  for  such  a  bed 
is  a  moist,  sandy  loam,  which  should  be  ploughed  and  made 
very  rich  the  summer  previous  to  using,  by  either  manure, 
at  the  rate  of  fifty  cords  per  acre,  or  good  commercial  fer- 
tilizer.    No  weeds  should  be  allowed  to  mature  upon  the 
bed.     In  November  the  bed  should  be  ploughed  and  har- 
rowed thoroughly.     In  the  spring  the  land  should  be  worked 
lightly  (but  not  when  wet),  and  some  quick-acting  fertilizer 
applied,  at  least  500  pounds  per  acre.     Sulphate  of  ammo- 
nia has  proved  a  good  substitute  for  Peruvian  guano.     This 
should  be  thoroughly  raked  in.     Do  not  let  your  land  dry 
out  before  sowing  your  seed,  but  roll  your  ground  lightly, 
then  sow  your  seed  and  roll  again,  and  if  dry,  water  imme- 
diately if  you  sow  sprouted  seed.     I  sprout  my  seed  in 
apple-tree  dirt,  obtained  from  hollow  apple  trees,  or  by  plac- 
ing in  cloth  between  two  turfs  and  keeping  moist  in  a  warm 
place.     One  tablespoonful  of  seed  to  a  square  rod  of  land 
is  about  right. 

The  beds  should  be  sown  as  early  as  the  ground  is  in  con- 
dition, from  the  1st  to  the  10th  of  April.  To  get  early 
plants  the  bed  should  be  covered  with  glass  or  cloth,  resting 
upon  boards  about  a  foot  high ;  a  good  size  for  sash  is  3  by 
8  feet.  If  glass  is  used,  care  must  be  exercised  to  raise  the 
sash  on  sunny  days. 

Many  simply  cover  their  beds  with  white-birch  brush, 
erecting  a  tight  fence  as  a  wind-break.  Plants  raised  in  this 
manner  are  usually  more  hardy  and  stocky  than  when  grown 
under  cloth  or  glass,  and  will  be  from  one  to  two  weeks 
later. 
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Selection  of  Land. 

In  selecting  a  field  for  growing  tobacco  I  would  select  a 
light  or  warm  sandy  loam  that  had  grown  potatoes  as  a  pre- 
vious crop,  or  rather,  would  prefer  a  field  where  a  crop  of 
clover  had  been  turned  under  the  year  previous.  The  sub- 
soil should  be  porous  to  allow  of  quick  drainage ;  yet  the 
experience  of  the  past  extremely  dry  season  would  show  the 
desirability  of  a  soil  that  would  stand  a  drought,  if  such  can 
be  found. 

Our  best  pine-plain  lands  have  been  producing  some  of 
the  finest  tobacco  grown  for  the  past  few  years,  especially 
when  grown  largely  upon  mixed  fertilizers,  and  it  is  an  open 
question  whether  these  light  soils  may  not  prove  to  be  the 
very  best  for  tobacco,  leaving  the  heavier  soils  for  grass,  to 
which  they  are  more  especially  adapted. 

Preparation  of  the  Field. 

The  land  should  be  ploughed  in  the  fall,  and  if  possible 
horse  manure  at  the  rate  of  ten  or  twelve  cords  per  acre 
ploughed  in.  The  use  of  a  little  quick-acting  tobacco 
fertilizer  as  a  starter  ought  to  give  you  a  good  growth.  I 
prefer  G  or  8  cords  of  horse  manure,  and  1,500  pounds  of 
eotton-seed  meal,  and  500  pounds  cotton-hull  ash,  or  300 
pounds  high-grade  potash.  Many  use  too  much  potash.  In 
the  spring,  if  not  manured  in  the  fall,  plough  as  early  as  soil 
is  in  condition  and  again  just  before  setting.  If  set  by 
hand,  sow  fertilizer  in  rows,  three  feet  apart,  and  ridge, 
setting  plants  from  fifteen  to  twenty  inches  apai*t. 

Setting  Plants. 

Never  set  a  small  plant.  Before  plants  are  large  enough 
to  set,  plough  your  land  and  sow  fertilizer  and  harrow  thor- 
oughly, making  the  field  as  smooth  as  possible.  I  prefer  to 
have  the  fertilizer  sown  at  least  one  week  before  setting,  to 
prevent  burning  the  plants.  Too  much  care  cannot  he  given 
in  lifting  the  plants  after  wetting  the  bed.  If  the  ground  is 
not  too  hard,  they  may  be  pulled  with  one  hand  and  kept 
bunched  in  the  other.  When  the  hand  is  full,  place  in  a 
shallow  box,  roots  down.  When  the  box  is  full,  sprinkle 
and  place  in  a  cool,  shady  place  or  cellar  where  they  may 
remain  until  wanted.     Great  care  should  be  exercised  in 
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having  the  plants  of  the  same  size  for  machine  setting.  With 
a  good  team  three  men  can  set  one-half  acre  or  more  per 
hour  and  water  it.  In  dry  weather  plants  live  much  better 
set  by  a  machine  than  by  hand,  as  the  water  is  placed  at  the 
roots  of  the  plants ;  but  it  requires  practice  on  the  part  of  the 
droppers  to  set  evenly  and  well. 

Cultivation  and  Care. 

As  soon  as  the  plants  have  commenced  to  grow,  the  ground 
should  be  stirred  up  by  horse  and  hand  hoe,  loosening  and 
breaking  the  ground  immediately  around  the  plants,  allowing 
no  weeds  to  l)ecome  strongly  rooted.  At  the  second  hoeing 
the  soil  should  be  brought  up  around  the  plant  as  much  as 
possible,  as  the  leaves  will  soon  be  so  large  as  to  prevent 
doing  it  later,  and  the  plant  needs  this  support  to  prevent 
being  blown  over  by  the  winds.  Most  of  the  future  culti- 
vating can  be  done  by  the  cultivator,  raising  the  rows  quite 
high  to  hold  the  plants  up  and  prevent  flooding  by  heavy 

rains. 

Topping  and  Suckering. 

As  soon  as  the  plant  has  begun  to  show  the  white  of  the 
bud  it  should  be  topped.  It  is  usually  necessary  to  go  over 
the  field  several  times,  as  it  will  not  all  be  ready  at  the  same 
time.  It  should  stand  about  four  weeks  after  topping,  de- 
pending somewhat  upon  the  season,  time  of  topping,  etc. 

Care  should  be  exercised  to  keep  the  suckers  from  becom- 
ing too  large.  Usually  twice  suckering  will  be  sufficient  to 
keep  it  clean.  The  first  time  about  six  leaves  down  should 
be  suckered,  and  the  entire  plant  previous  to  cutting. 

Insect  Pests. 

One  of  the  first  insect  pests  to  put  in  an  appearance  is  the 
cut-worm.  They  commence  working  as  soon  as  the  plants 
are  set,  and  often  destroy  many  plants,  necessitating  a  re- 
setting. Probably  the  best  way  to  get  rid  of  them  is  by 
Paris  green,  about  a  heaping  teaspoonful  to  six  quarts  of 
flour.  No  harm  can  come  from  its  application,  as  the  lower 
leaves  never  mature. 

The  green  tobacco  worm  puts  in  an  appearance  about  the 
last  of  July,  and  must  be  hunted  and  destroyed.  Potatoes 
should  never  be  planted  by  the  side  of  tobacco,  as  the  black 
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flea  breeds  upon  them  and  as  the  vines  die  they  spread  to 
and  live  upon  the  tobacco,  causing  what  is  called  flea  holes. 
The  above-mentioned  pests,  with  a  good  crop  of  grasshop- 
pers, will  keep  you  busy  until  the  tobacco  is  ready  to  cut. 
This  time  is  learned  better  by  experience  than  from  any 
written  description ;  the  leaves  grow  thicker  and  assume  a 
mottled  appearance. 

Harvesting  and  Stripping. 

After  cutting,  the  plant  is  allowed  to  wilt  sufficiently  to 
prevent  breaking  the  leaves,  when  it  is  strung  upon  slats 
one  and  one-half  by  one-half  inch  and  four  feet  long,  drawn  to 
the  sheds  upon  a  rack  built  for  that  purpose,  and  hung  upon 
poles,  the  slats  being  placed  from  six  to  ten  inches  apart, 
according  to  size  of  tobacco  and  amount  of  air  in  the  shed. 

Great  care  should  be  exercised  not  to  bruise  the  leaves,  as 
every  bruise  will  show  in  a  changed  color  of  the  leaf  when 
cured;  also  in  not  wilting  the  tobacco  too  much,  as  any 
pressure  upon  the  leaf  when  too  hot  is  sure  to  ruin  it  for  a 
wrapper.  The  sheds  are  usually  left  open  until  the  tobacco 
has  begun  to  cure  down  in  fine  weather,  care  being  taken  to 
prevent  injury  by  rain  or  wind  beating  in  the  doors. 

As  soon  as  the  stems  of  the  leaf  are  dried  out,  usually 
about  the  first  of  November,  it  is  ready  to  strip  from 
the  stalk,  and  as  soon  as  suitable  weather  will  permit  it  is 
taken  from  the  poles  and  piled,  without  removing  from  the 
slats,  in  seven-sided  piles  and  covered  to  prevent  drying. 
It  can  remain  in  this  condition  until  stripped  from  the  stalls 
without  danger  of  heating. 

As  soon  as  convenient  the  plants  are  removed  from  the 
slats  and  the  leaves  carefully  stripped  from  the  stalk  and 
bundled  in  double  bundles  with  good  strong  paper.  Strip- 
ping boxes  ai*e  usually  ten  inches  squai*e  inside,  and  thirty- 
eight  or  forty  inches  long.  Lap  enough  so  the  bundles  will 
not  come  apart. 

These  are  careftilly  piled  in  hakes,  two  narrow  boards  being 
placed  between  the  tiers  of  bundles,  care  being  used  to  place 
them  upon  the  sides.  I  have  never  been  troubled  with 
tobacco  heating  when  packed  in  this  way,  always  leaving  it 
in  this  condition  until  sold  or  taken  to  the  assortinor  table. 
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Assorting. 

The  assorting  of  the  crop  requires  great  care  and  good 
judgment,  and  each  grade  should  be  uniform.  I  usually 
make  seven  grades,  viz. :  long  wrapper,  short  wrapper,  dark 
wrapper,  long  binder,  short  binder,  top  leaves,  and  fillers. 

The  long  wrapper  consists  of  the  perfect  long  leaves  of 
good  color  and  quality ;  the  short  wrapper,  the  shorter  per- 
fect leaves,  including  the  perfect  light  ground  leaves ;  the 
dark  wrapper,  the  dark  colored  and  heavier  large  leaves  ;  the 
binders,  those  not  fit  for  wrappers  in  color  and  soundness, 
sized  in  length  for  appearance  mostly ;  top  leaves,  the  short 
top  and  heavy  leaves,  unfit  for  a  binder,  unavoidably 
heavier  and  darker  and  requiring  a  heavier  sweat ;  the  fillers 
are  the  bottom  leaves  and  those  not  sound  enough  for 
binders.  They  rarely  bring  enough  to  the  grower  to  pay 
for  tying  up,  and  are  usually  pressed  into  a  case  loose  and 
sold  to  manufacturers  to  be  made  into  snuff  or  fine  cut,  or 
for  export. 

After  assorting  it  is  tied  in  hands  containing  from  twelve 
to  fifteen  leaves  in  a  hand,  using  the  strong  tip  leaves  for 
tiers ;  it  is  then  rebundled  in  paper  and  either  sold  to  dealers 
or  packed  in  cases,  as  the  grower  can  find  a  customer  or  not. 
Very  often  the  grower  sells  his  crop  in  the  bundle  to  the 
packer,  who  attends  to  assorting  in  his  own  shop.  This  is 
usually  the  best  way  to  dispose  of  the  crop,  as  but  few 
growers  can  assort  it  to  suit  the  packer,  and  as  the  trade 
now  is,  the  grower  is  eventually  obliged  to  dispose  of  his 
crop  to  the  packer  or  dealer. 


Packing. 

In  packing,  good  judgment  must  be  exercised,  and  educa- 
tion is  oft«n  bought  very  dearly  by  experience,  many  a  crop 
being  ruined  by  being  cased  too  wet,  or  too  dry,  or  too  heavy. 

The  size  of  the  case  is  governed  by  the  length  of  the 
tobacco.  From  thirty  by  thirty-six  to  thirty  by  forty-two 
inches  is  the  usual  size.  From  300  to  375  pounds  are  pressed 
into  a  case.  It  should  be  lapped  enough  so  that  the  pressure 
shall  be  as  heavy  in  the  centre  as  at  the  ends.  One  inch 
space  should  be  left  between  the  ends  of  the  hands  and  the 
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case,  so  as  to  allow  the  steam  to  escape  freely  while  in  the 
sweat.  Each  case  is  numbered  and  marked  with  the  weight 
and  tare,  and  placed  upon  the  side  to  sweat,  which  will  re- 
quire from  six  to  nine  months  before  being  ready  for  the 
manufacturer  to  work. 

Marketing  and  Markets. 

I  have  said  that,  as  the  markets  now  are,  perhaps  the 
wisest  course  for  the  grower  is  to  sell  to  the  packer  in  the 
bundle  previous  to  assorting ;  but  right  here  comes  in  a  diffi- 
culty. The  packer  cannot  assort  the  whole  of  the  crop  for 
lack  of  room  for  a  sufficient  amount  of  help,  as  a  man  can 
assort  properly  only  from  100  to  150  pounds  per  day,  and 
so  the  grower  is  often  obliged  to  assort  his  crop.  The  mar- 
keting of  tobacco  is  very  different  to-day  from  what  it  was 
a  few  years  ago.  Before  tlie  imposition  of  a  government 
tax  upon  cigars  and  manufacturers  there  was  a  large  number 
of  small  factories  where  growers  could  sell  their  crops  with- 
out the  aid  of  the  dealer  or  packer.  To-day  but  few  small 
shops  are  in  existence.  They  have  been  run  out  by  the 
larger  concerns,  who  buy  only  of  dealers  and  in  large  quan- 
tities, and  only  the  grade  they  then  desire,  whether  wrap- 
pers or  binders. 

Another  and  by  far  the  worst  drawback  to  the  New 
England  leaf  grower  is  the  competition  of  Sumatra  tobacco, 
grown  on  one  of  the  East  India  islands  by  a  Dutch  syndi- 
cate, which  employs  coolie  laborers  at  a  few  cents  per  day, 
and  raises  a  leaf  that  has  the  merit  of  being  very  fine  and 
of  good  color,  three  or  four  pounds  of  which  will  wrap  a 
thousand  cigars,  whereas  it  will  take  from  three  to  twelve 
pounds  of  our  production  to  wrap  the  same  numl>er.  The 
only  redeeming  thing  about  it  is  its  looks.  At  present  the 
duty  is  $2  per  pound,  which  enables  the  growers  of  domes- 
tic leaf  to  compete  successfully  with  their  cheap  labor  and 
make  living  wages.  The  present  movement  to  reduce  the 
duty  upon  this  leaf  can  have  but  one  result,  if  successful, 
viz.,  to  drive  the  New  England  grower  out  of  the  market, 
and  ruin  this  great  industry  we  have  spent  so  much  time  and 
money  to  develop. 
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CRANBERRY  CULTURE. 


BT  EDMUKD  HEBSET  OP  HINGIIAIT. 


To  secure  success  in  the  business  of  growing  cranberries, 
a  bog  should  be   selected  that  can  be  well  drained  at  a 
moderate  expense  ;  it  should  have  on  its  borders  a  good  sand 
bank,  free  from  clay  or  loam,  and  there  should  be  a  good 
supply  of  water  that  can  be  kept  under  full  control  at  all 
seasons  of  the  year.     Without  good  drainage,  whatever  may 
be  said  to  the  contrary,  the  cranberry  cannot  be  grown  with 
success ;  in  fact,  .it  cannot  be  grown  at  all  in  water.     Water 
is  of  value  only  when  the  plant  is  at  rest  or  when  used  to 
kill  insects  and  to  prevent  frosts  ;  and  even  to  use  it  for  these 
purposes  is  destinictive  to  the  fruit  and  a  great  injury  to  the 
plant  if  kept  on  more  than  a  few  hours  at  each  flooding. 
Because  the  cranberry  grows  naturally  where  the  land  is 
quite  wet  and  usually  flooded  during  the  cold  weather,  the 
conclusion  is  too  often  drawn  that  water  is  essential  to  its 
growth  ;  but  a  careful  investigation  will  disclose  the  fact  that 
where  the  cranberry  grows  naturally  and  produces  good  crops 
the  water  covers  the  surface  of  the  bog  only  during  the  time 
the  plants  are  in  a  dormant  state ;  that  before  they  begin  to 
grow  the  water  is  from  si.K  to  twelve  inches  below  the  tops 
of  the  plants,  and  that  good  drainage  is  secured  by  a  net- 
work of  partially  decayed  vegetation  just  below  the  growing 
cranberry  plants.     It  is  a  fact  that  is  now  well  known  by 
observing  cranberry  growers  that  cranberries  grow  best  on 
thoroughly  drained  land,  with  the  water  from  twelve  to 
eighteen  inches  below  the  surface  during  the  summer  months. 
One  of  the  principal  advantages  of  covering  a  bog  with 
sand  is  to  furnish  good  drainage  and  more  heat  than  can  be 
obtained  in  a  natural  bog.     While  a  cranberry  plant  set  in 
sand,  where  the  drainage  is  good,  will  frequently  grow  four 
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feet  the  first  season,  it  will  not  grow  one  foot  if  set  in  sand 
where  the  drainage  is  so  poor  that  the  water  will  stand  in 
pools  twelve  hours  after  every  shower.  Water  is  important 
to  success  in  cranberry  growing,  but  it  must  be  under  the 
control  of  the  grower  at  all  seasons  of  tho  year.  The  bog 
may  be  covered  with  water  from  November  until  May  to 
advantage,  but  it  should  not  be  let  on  all  at  once  nor  suddenly 
drawn  off;  the  letting  on  and  drawing  off  should  cover  sev- 
eral weeks  of  time,  and  a  great  depth  of  water  is  desirable 
only  in  the  coldest  weather,  to  keep  the  ice  above  the  plants. 
The  ditches  should  be  well  filled  by  the  first  of  September 
and  kept  full  until  about  the  first  of  June,  in  order  to  protect 
the  fruit  in  the  autumn  and  the  fruit-buds  in  the  spring. 

In  whatever  business  man  is  to  make  much  of  a  success,  he 
must  not  only  have  all  the  conditions  favorable,  but  must 
make  himself  acquainted  with  all  the  details,  and,  in  fact, 
make  himself  master  of  the  business.  This  applies  to  the 
cranberry  business  quite  as  well  as  to  any  other.  If  a  bog 
cannot  be  easily  drained,  has  no  sand  or  fine  gravel  near  it, 
and  has  not  plenty  of  water,  easily  controlled,  it  would  be 
well  to  hesitate  about  using  it  for  growing  cranberries ;  but 
if  it  has  good  drainage  and  good  sand  or  gravel  near,  in 
eight  years  out  of  ten  it  might  produce  fair  crops  of  fruit 
without  water.  While  water  is  important,  it  is  less  so  than 
either  drainage  or  sand.  With  these  three  conditions  favor- 
able, no  one  who  will  give  the  business  proper  attention  need 
hesitate  to  engage  in  it. 

Having  secured  such  a  bog,  the  first  work  is  to  drain  it. 
If  it  be  a  deep  bog  that  has  never  been  drained,  allowance 
must  be  made  for  the  settling  of  the  surfiEu^e  after  the  water  is 
drawn  off.  It  is  safe  to  allow  eighteen  inches  if  the  outlet  is 
to  be  lowered  three  feet  below  the  surface  of  the  bog ;  this 
will  give  a  chance  to  draw  the  water  at  least  twelve  inches 
below  the  surface.  In  digging  the  ditches  for  draining, 
while  the  main  water  course  may  be  in  the  centre  of  the  bog, 
there  should  always  be  a  ditch  between  the  bog  and  the  high 
land  to  catch  all  the  water  that  flows  over  the  surface  of  the 
surrounding  high  lands  towards  the  bog.  Having  thoroughly 
drained  the  bog  by  lowering  the  water  in  the  main  ditch  and 
preventing  it  from  flowing  in  from  the   surrounding  high 
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lands,  the  work  of  constructing  the  bog  should  be  com- 
menced, beginning  on  the  side  where  the  outlet  of  the  water 
is,  and  working  back  towards  the  point  from  which  the 
water  supply  is  to  come.  The  first  work  should  be  the  con- 
struction of  a  dam  high  enough  to  flood  the  bog  at  least  three 
feet  in  depth,  and  the  gateway  should  be  so  constructed  that 
the  water  can  be  easily  drawn  entirely  off,  or  raised  to  any 
depth  desired.  At  the  upper  end,  where  the  water  enters  the 
main  ditch,  a  dam  should  be  built  for  a  reservoir  large 
enough  to  contain  water  sufficient  to  flood  the  bog  whenever 
desired. 

In  constructing  the  bog,  if  it  be  covered  with  grass,  the 

sod  should  be  entirely  removed  and  carried  off.     But  if  it 

be  covered  with  trees  or  bushes,  the  trees,  before  being  cut, 

should  be  pulled  over  so  as  to  more  easily  remove  the  roots 

by  using  the  trunk  of  the  tree  for  leverage.     The  roots  of 

the  larger  trees  will  not  grow  below  the  top  of  the  peat, 

which  has  for  many  years  been  below  the  water-level.     This, 

as  a  rule,  will  be  from  six  to  nine  inches  below  the  surface 

on  bogs  that  have  never  been  drained  for  cultivation.     The 

brush  and  roots  should  be  piled  up  in  large  windrows  to  dry, 

and  on  the  top  of  these  should  be  shoveled  the  leaf  mould, 

which  is  above  the  peat ;  thus  leaving  the  surface  perfectly 

level.     When  the  roots  and  soil  are  dry  enough,  which  will 

be  in  a  few  weeks,  they  should  be  burned  up  and  the  ashes 

saved  for  fertilizing  other  parts  of  the  farm. 

Ditches  should  be  dug  eighteen  inches  deep,  eighteen 
inches  wide  at  the  bottom,  and  thiity  inches  at  the  top. 
These  ditches  should  be  seventy-five  feet  apart,  running  at 
ri^ht  ancrles  with  the  centre  diteh  and  from  it  to  the  border 
ditch. 

In  constructing  the  bog,  care  should  be  taken  to  keep  the 
surfiice  at  a  water  level.  This  can  be  easily  done  by 
keeping  back  water  enough  so  as  to  have  a  few  inches  in  the 
bottom  of  the  ditehes.  When  the  ditches  are  all  dug,  and 
the  brush,  stmnps  and  surface  soil  all  disposed  of  by  fire  or 
removed  to  the  high  land,  the  bog  is  ready  to  sand.  If  it  be 
a  small  one,  wheelbarrows  may  be  used  to  remove  the  sand, 
but  if  it  be  large,  a  hand  car  run  on  movable  rails  can  be 
used  with  more  economy.     Tlie  sand  should  be  free  from 
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clay  or  loam,  and  should  be  coarse  enough  to  let  the  water 
through  it  freely.  Very  fine  sand  is  not  as  good  as  fine 
gravel.  Never  use  sand  so  fine  that  the  water  will  stand  on 
it  in  gools  after  every  shower.  To  get  good  drainage,  cover 
three  or  four  inches  in  depth. 

In  regard  to  the  selection  of  varieties  of  cranberries,  al- 
ways give  preference  to  those  with  thick  flesh,  small  cavities, 
dark  color  and  good  size.  It  is  very  difficult  to  find  all 
these  qualities  combined  in  one  variety,  but  if  not  to  be 
found,  come  as  near  to  it  as  possible.  Never  buy  plants 
that  grow  in  sections  where  destructive  insects  are  at  work 
on  the  vines,  and,  if  possible,  get  them  from  a  higher 
northern  latitude  than  w^here  they  are  to  be  set. 

Before  setting  the  plants,  mark  the  ground  oSin  rows  ten 
inches  apart,  and  set  the  vines  ten  inches  apart  in  the  rows. 
Plants  having  roots  are  much  better  than  those  without;  but 
tops  can  be  made  to  do  very  well  if  set  while  perfectly  fresh, 
although  they  will  not  grow  the  first  year  more  than  half  as 
much  as  those  with  roots.  In  setting  vines,  a  stick  with  a 
notch  in  it  should  be  used  to  push  them  into  and  through  the 
sand.  The  plants  do  best  set  in  April  or  May,  but  will  live 
set  at  any  time  during  the  summer  or  autumn.  When  plants 
are  set  in  summer,  the  water  should  be  kept  within  six  inches 
of  the  surface  ;  and  if  set  during  the  hottest  portion  of  the 
season,  it  should  be  kept  high  enough  to  keep  the  sand  on 
the  surface  from  becoming  so  warm  as  to  be  unpleasant  to 
those  who  are  setting  the  plants. 

During  the  first  year  care  should  be  taken  to  keep  the  bog 
perfectly  clean  of  all  perennial  weeds.  The  annual  weeds 
need  not  be  pulled  out,  as  to  do  so  will  only  disturb  the 
cranberry  plants. 

When  cold  weather  begins,  the  bog  should  be  flooded 
deep  enough  to  keep  the  ice  above  the  plants.  The  follow- 
ing spring  gradually  draw  off*  the  water,  having  it  all  off  by 
the  first  of  May.  During  the  summer  keep  the  water  at 
least  twelve  inches  below  the  surface,  and  keep  the  lowland 
grasses  out.  When  cold  weather  comes,  flow  as  before  ;  but 
in  the  spring  draw  the  water  gradually,  and  by  the  middle 
of  May  have  it  low  enough  to  fill  the  ditches  an  inch  below 
the  surface  of  the  bog,  keeping  it  there  until  the  first  week 
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in  June,  when  it  should  be  entirely  drawn  off  and  kept  so 
until  the  first  of  September.  Then  if  there  be  any  fruit 
worth  picking,  the  water  should  be  let  on  high  enough  to 
fill  all  the  ditches  up  near  the  surface  of  the  bog,  but  not 
high  enough  to  reach  the  fruit. 

The  third  year,  if  the  bog  l)e  a  good  one,  but  little  work 
will  be  required  except  to  weed  out  any  seedling  trees  or 
shrubs  tliat  may  come  up.  The  cranberry  vines  will  cover 
the  surface  enough  to  keep  the  grass  out.  If  they  do  not 
it  will  be  because  the  location  is  not  a  good  one. 

There  are  cranberry  bogs  in  Plymouth  County  that  have 
been  in  cranberries  for  sixty-five  years  and  still  produce 
good  crops,  although  nothing  has  been  done  to  them  but  to 
keep  the  ditches  open  and  keep  out  the  bushes. 

While  a  very  slight  frost  is  destructive  to  a  green  cran- 
berry, it  is  but  little  if  any  injury  to  a  well-ripened  one. 
For  this  reason,  by  keeping  the  ditches  full  of  water  during 
the  period  of  slight  jfrosts,  while  the  fruit  is  ripening,  as  a 
rule,  the'crop  will  be  saved ;  but  should  it  be  cold  enough  to 
freeze  water,  the  crop  can  only  be  saved  by  flooding  the 
whole  bog.  When  this  is  done,  the  water  should  be  drawn 
off  early  in  the  morning,  before  the  sun  wanns  it,  or  the 
fruit  will  be  injured. 

A  frost  in  spring  injures  the  crop  by  destroying  the  top 
buds  of  the  upright  shoots  just  before  they  burst  open.  As 
we  seldom  have  only  slight  frosts  at  this  stage  in  the  growth 
of  the  plant,  the  water  in  the  ditches  will  generally  warm  the 
atmosphere  sufficient  to  prevent  a  frost  on  the  plants. 

In  Massachusetts  the  fruit  ought  to  be  ripe  enough  to 
begin  harvesting  from  the  10th  to  the  15th  of  September, 
and  if  possible  should  be  all  gathered  in  by  the  1st  of 
October.  In  picking  the  fruit,  to  secure  good  order  and 
clean  picking  the  bog  should  be  lined  off  with  strong  twine 
drawn  across  from  one  cross  ditch  to  another,  about  four 
feet  apart,  and  the  pickers  required  to  keep  within  the  lines 
as8i<i^ned  them.  Six-quart  pails  are  furnished  the  pickers, 
who  are  paid,  usually,  ten  cents  for  each  pailful  picked,  and 
when  brought  in  are  either  paid  the  money  or  given  a  check 
representing  the  price  paid.  These  are  redeemed  every 
ni^'ht  or  once  a  week. 


370  BOARD  OF  AGRICULTURE.     [Pub.  Doc. 

If  the  crop  is  to  be  kept  until  winter,  a  house,  frost  proof, 
should  be  built  in  which  to  store  the  fruit.  Some  growers 
pack  it  in  bushel  crates;  others  on  shelves  made  in  crib 
style,  so  the  fruit  wiii  be  about  twelve  inches  in  depth. 

Just  before  sending  to  market  the  fruit  should  be  picked 
over  either  by  hand  work  or  by  the  use  of  a  machine  made 
for  the  purpose. 

In  conclusion,  never  engage  in  cranberry  culture  unless 
you  can  locate  where  the  conditions  are  favorable.  Never 
purchase  plants  from  localities  where  destructive  insects 
have  injured  the  vines  or  the  fruit.  Never  set  plants  that 
are  not  prolific  bearers  and  do  not  produce  berries  of  thick 
flesh.  Never  half  build  a  bog,  but  do  it  well  or  not  at  all; 
and,  finally,  let  the  business  alone  unless  you  care  enough 
about  it  to  make  yourself  familiar  with  all  of  it«  detaila, 
from  the  selection  of  the  bog  to  the  selling  of  the  fruit. 
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THE  PLEASUKES  OF  FARMING. 


BT  WM.  BANCROFT  OF  CHESTERFIELD. 


Mr.  Chairman  :  —  Perhaps  I  can  best  arrive  at  my  sub- 
ject by  locating  it.     My  home  and  tarm  are  on  the  crest  of 
a  western  Hampshire  hill,  1,500  feet  above  the  sea.     In 
winter  it  is  wind-scourged  and  blasted  by  gales  from  every 
quarter,  yet  the  mercury  never  gets  as  low  as  in  the  valleys 
near  me.     In  summer  we  are  fanned  by  the  western  breezes, 
never  knowing  a  sultry  night,  with  the  temperature  always 
lower  than  it  is  beneath  us.      To  have  runnincr  water  in 
our  village  is  an  impossibility.     It  runs  away  from  us  in 
every  direction,  and  yet  our  homesteads  are  honeycombed 
with  wells  of  excellent  quality.      From  Williamsburg,  the 
first  town  east  of  us,  six  miles  distant,  to  Pittsfield,  twenty- 
five  miles  west,  the  territory  is  the  tail  end  of  the  Green 
Mountains,  tapering  off  and  losing  themselves  at  the  south 
in  the  northern  edge  of  Connecticut,  where  it  meets  our 
State  in  Berkshire  County.    From  my  lawn  I  have  a  broken 
and  most  picturestjue  horizon  distant  from  ten  to  fifty  miles. 
From  early  morn  till  nightfall,  summer  or  winter,  I  never 
tire  of  absorbing  this  vast  landscape.     From  where  I  sit 
in  writing  this  I  have  but  to  look  out  of  my  window  and 
I  see  the    Greylock  range   of  mountains  in  the   extreme 
northwest  part  of  the  State,  thirty  miles  away,  with  **  Old 
Saddle  Back,"  the  highest  land  in  the  State,  as  its  crowning 
feature,  under  whose  shadow  lies  lovely  Williamstown,  with 
its  historic   college.     Were  it  not  for  my  barn,  looking 
through  another  window,  the  famed  hills  of  southern  Berk- 
shire would  greet  my  eyes.     From  my  front  door  I  look 
upon  hills  in  Vermont,  and  a  few  steps  along  on  my  lawn  en- 
ables  my  unassisted  eyes  to  salute  grand  old  Monadnock 
Mountain,  sixty  miles  away  in  New  Hampshire.     Seated  in 
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my  dining  room,  three  times  each  day,  I  have  an  unbroken 
visual  feast  of  the  fatness  or  leanness  of  the  land,  from  the 
southeast  to  the  southwest,  for  forty  or  fifty  miles,  embrac- 
ing the  Blandford  hills  and  village,  with  its  tall-spired  church. 
At  the  east,  three  miles,  a  range  of  hills  fifty  feet  higher 
than  I  am  just  sci'eens  from  my  view  the  Holyoke  and  Mount 
Tom  ranges  and  the  intervening  valley,  but  from  the  summit 
of  these  hills,  to  which  I  have  driven  scores  of  times,  and, 
without  leaving  my  wagon,  I  have  seen  at  one  outlook,  in 
the  south,  the  dome  of  the  capitol  at  Hartford,  Wachusett 
mountain  at  the  east  in  Worcester  County,  and  in  the  north, 
Monadnock,  near  Keene,  New  Hampshire,  with  seventy-five 
or  eighty  miles  of  the  Connecticut  River  valley  between. 
Between  Northampton  and  Pittsfield  the  highway  leads  to 
many  deep  valleys  and  crosses  many  streams  of  considerable 
magnitude,  power  and,  of  what  is  of  importance  to  me, 
trout.  These  streams  all  run  to  the  south,  and  either  to  the 
Housatonic  or  Connecticut  River.  In  winter  this  region  i^^ 
often  a  terrible  place  to  live,  but  the  summers  are  a  little 
the  longer  and  they  are  charming.  It  is  here  that  I  have 
located  my  theme,  '*  The  pleasures  of  farming.** 

Does  farming  pay?  how  to  keep  the  boys  at  it;  sheep- 
raising;  the  dairy;  the  care  and  management  of  horses; 
vegetables  from  the  kitchen  garden  and  for  market;  or- 
chards and  their  crops;  fertilizers,  and  can  we  afibrd  to 
use  them  ?  and  a  large  variety  of  kindred  subjects  are  drawn 
upon  by  the  State  delegates  and  other  speakers  for  their 
eloquence  on  such  occasions  as  this,  and  I  may  extract  some- 
thing from  them  if  anything  is  left,  in  my  brief  remarks  to 
you,  but  my  wish  is  to  draw  your  attention  from  the  mere 
profit  to  the  pleasure  of  farming. 

Ihe  problems.  Does  farming  pay?  Is  life  worth  living? 
Is  marriage  a  failure  ?  involve  the  same  conundrum,  and  it 
is  not  omitted  in  my  contemplated  theme,  for  I  shall  be  con- 
fronted at  the  outset  with  another  problem,  What  consti- 
tutes pleasure,  or  what  is  it?  The  miser  attains  it,  or  thinks 
he  does,  by  hoarding  his  money,  while  the  prodigal  imagines 
he  reaches  the  same  result  by  squandering  what  others  have 
saved  for  him.  Many  a  sharp  man,  so  termed,  scrimps  and 
denies  himself  through  life  with  apparent  relish,  in  order 
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that  some  only  son  may  inherit  and  add  to  the  thousands 
left  him.  This  heir  no  sooner  inherits  his  father's  property, 
saved  at  so  much  sacrifice  of  comfort,  than  he  looks  about 
for  what  are  to  him  pleasant  ways  of  dissipating  it.  What 
is  one  man's  cure  is  another  man's  bane. 

While  it  is  generally  conceded  that  every  one  is  in  pursuit 
of  happiness,  we  have  reason  to  fear  that  comparatively  few 
arrive  at  a  result  tliat  completely  satisfies  them.     Do  you 
know  of  any  one  who  wants  for  nothing  more  ?    In  these 
times  of  great  individual  or  corporate  wealth  it  would  seem 
that  some  might  be  beyond  all  wants,  but  it  is  not  so.    Rich 
men  occasionally  retire  from  business  on  their  wealth,  but  do 
you  happen  to  know  of  any  who  ever  retires  from  a  desire 
to  increase  his  wealth?    Take  the  late  A.  T.  Stewart,  a  man 
who  began  his  business  life  by  peddling  Irish  linens  from  a 
pack,  and  died  childless,  leaving  millions  to  be  fought  for  in 
endless  courts.     He  was  the   only  merchant  in  Xew  York 
that  I  ever  heard  of  who  under  any  and  all  circumstances 
absolutely  refused  to  compromise  a  debt,  and  I  have  reason 
to  think  he  was  an  unhappy  man.      The  present   Astors, 
whose  grandparents  bought  and  sold  pelts  and  shook  out  and 
aired  them,  almost  within  my  memory,  on  the  ground  now 
covered  by  the  great  hotel  bearing  their  name,  are  on  the 
rack  morning,  noon  and  night  for  more  real  estate  that  will 
net  them  a  fair  interest  on  a  new  investment,  and  the  same 
generation  of  Vanderbilts  are  at  starvation  point  in  pursuit 
of  more  miles  of  railroad  that  they  can  absorb.     Transpor- 
tation is  their  desire,  and  it  is  legitimate,  as  the  founder  of 
their  great  wealth,  the  "  old  commodore,"  was  a  stage  driver. 
This  is  not  said  in  derision,  for  the  present  Vanderbilts  are 
large-hearted  gentlemen ;  but  what  it  is  to  some  of  us  to  buy 
or  sell  a  yoke  of  oxen  at  a  high  or  low  figure,  it  is  to  them 
to  secure  an  extension  of  their  lines  of  railroad ;  the  same  in 
kind,   only  dilTerent  in  degree.     A   few  years  before   Mr. 
Stewart's  death,  he  built  for  himself  a  marble  palace  on  Fifth 
Avenue.     It  was  the  wonder  of  New  York  and  the  envy  of 
all  architects ;  but  some  of  our  homes;  even  on  the  highest 
hills  of  Massachusetts,  entertain  more  guests  annually  than 
did  this  one,  and  as  pleasantly.     The  Vanderbilts  have  rival 
and  more  jolly  establishments  on  the  same  avenue,  and  ex- 
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travagant  ones  at  the  summer  watering  places,  but  whether 
in  them,  or  in  sailing  the  broad  ocean  in  their  magnifi- 
cent private  steam  yachts,  or  flying  across  the  continent  in 
their  own  gilded  trains,  I  do  not  believe  they  take  a  whit 
more  comfort  or  pleasure  than  does  the  average  small  farmer 
among  us.  I  doubt  if  any  man  lias  all  he  wants  in  this 
world,  and  these  very  rich  men  have  real  or  imaginary  un- 
supplied  wants  coDMnensunxte  with  their  wealth  the  same  as 
poorer  persons  do.  The  modest  blue  gentian  flourishes  to 
perfection  in  damp  and  dark  spaces  by  the  roadside ;  the 
banyan  of  India,  and  the  redwood  of  Yosemite  require  more 
room.  Wealth  is  not  a  guarantee  against  trouble  or  mis- 
fortune by  any  means.  I  have  long  since  given  up  envying 
any  one's  riches  or  happiness. 

Leaving  individuals,  let  us  look   at  manufacturers  as  a 
body.     We   hear  of  the  fortunate  ones,  of  those  who  are 
successful  in  securing  a  fortune,  but  who  takes  note  of  those 
who  are  not  ?     With  scores  and  hundreds  of  employees,  with 
prices  of  material  and  product  daily  fluctuating,  with  styles 
ever  changing,  values  depending  more  on  fashion  than  on 
real  merit,  upon  the  condition  of  the  money  market,  and  this 
often  lianging  upon   slight  contingencies,  upon  the  tariff, 
upon  the  foreign  supply  or  demand,  and,  worst  of  all,  the 
lial)ility  of  strikes,  what  a  life,  harassed  by  fear  and  uncer- 
tainty, a  manufacturer  leads  !     Now  and  then  one  fastens  on 
to  a  good  thing,  something  that  pays  well  in  profit ;  every- 
thing seems  to  go  easily  and  about  of  itself;  but  the  ownpr 
will  tell  you  that  eternal  vigilance  is  the  price  of  it,  and  the 
first  thing  he  knows  some  morning  when  he  opens  his  mail 
his  commission  merchant,  to  whose  mercy  nearly  all  manu- 
facturers are  consigned,  tells  him  that  some  other  party  is  on 
the  market  with  the  same  or  better  goods  at  a  lower  figure. 
Often  when  everything  seems  at  its  best  a  fire  or  a  flood  wipes 
evervthinff  out.    If  the  manufacturers  live  such  worried  lives, 
how  fares  it  with  the  employees  ?     Better,  I  admit,  in  many 
instances ;  but  to  work  at  precisely  the  same  kind  of  work 
day  after  day,  year  after  year,  and  perhaps  through  a  life- 
time, without  an  hour's  respite  unless  it  is  deducted  from  paid 
time,  has  always  seemed  to  me  little  better  than  a  mild  form 
of  prison  life.     I  wonder  if  our  *<  Highland  "  and  '*  Hillside  " 
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farm  boys  would  like  to  be  bell  rung  out  of  their  beds  every 
morniug  in  the  year,  or  whistled  out  aud  in  for  an  hour's 
nooning  and  again  at  the  close  of  a  long  day,  with  never  a 
rainy  day  for  trouting,  or  a  pleasant  one  for  hunting,  unless 
it  is  bought  at  so  much  an  hour.  Those  who  rise  above  the 
place  of  the  conunon  daily  laborer  are  in  the  great  minority. 
Occasionally  one  rises  to  be  a  foreman  or  superintendent  of 
some  department,  but  these  are  the  exceptions.  From  the 
nature  of  the  business,  the  great  majority  of  operatives  must 
remain  near  the  foot  of  the  ladder. 

Let  me  turn  for  a  moment  to  the  merchants  of  our  land. 
As  the  business  of  the  world  is  carried  on,  the  merchants  are 
a  necessary  class.  It  is  a  very  large  one,  an  important  cle- 
ment, but  when  you  come  to  analyze  it,  what  is  it  but  a  go- 
between  between  the  producer  and  consumer?  If  you  leave 
out  an  increased  profit,  I  know  of  nothing  that  a  merchant  cre- 
ates. I  am  not  ready  to  think  even  that  they  could  be  dis- 
pensed with,  but  they  could  not  live  a  day  were  it  not  for  the 
producing  farmers.  The  same  is  true  of  the  manufacturing 
operatives,  and  the  rule  is  good  both  ways.  The  farmers 
are  entirely  dependent  upon  non-producing  consumers. 
Hence,  every  individiml  in  this  country  being  so  absolutely 
dependent  upon  some  other  individual  for  his  daily  bread, 
what  are  we  but  a  gigantic  body  of  partners  for  life  ?  And 
being  so,  why  is  not  one  branch  of  the  total  business  quite 
as  respectable  as  any  other  ? 

Tl^e  manu&cturer,  by  ingenious  and  intricate  machinery, 
ti*ansforma  the  wool  from  the  sheep's  bodies  or  the  cotton 
from  the  fields  into  fabrics  of  endless  variety  for  the  use  of 
mankind ;  the  merchant,  adding  his  living  to  the  goods,  sells 
them  to  the  consumer,  while  the  farmer,  with  God's  lavish 
kindness,  has  produced  them.  No  one  save  the  Almighty 
has  created  anything,  but  in  creation  and  production  I 
maintain  that  the  farmer  stands  next  to  the  Almighty. 

I  insist,  therefore,  upon  the  great  respectability  of  farm- 
ing as  a  means  of  living,  and  though  I  may  have  apparently 
strayed  from  my  subject,  I  have  been  constantly  near  it  in 
speaking  of  drawbacks  to  pleasure  in  other  employments. 

You  will  pardon  me  if  I  say  that  I  passed  twenty  years  of 
my  life  in  New  York.     I  must  have  been  a  dull  scholar  in- 
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deed  not  to  have  learned  something  in  these  my  best  years. 
Since  then  I  have  said  again  and  again,  and  now  repeat  it, 
there  is  no  large  class  of  laboring  men  who  work  so  hard  as 
do  the  New  York  merchants,  unless  it  be  the  merchants  of 
the  other  large  cities.    I  do  not  say  the  clerks,  but  was  there 
ever  one  of  them  who  did  not  aspire  and  strive  to  become 
himself  a  merchant?    It  is  tliis  incessant  strife  to  that  end 
that  makes  their  life  a  struggle.    No  sooner  are  their  services 
sold  for  one  year  than  they  are  constantly  anxious  to  know 
whether  they   can  be   negotiated  for  another  year.      The 
clerk's  salary  is  usually  equal  to  his  value  and  is  generally 
liberal.     They  dress  well  and  are  compelled  to.     Their  com- 
plexion and  white  hands  arc  a  perpetual  delight  to  the  coud- 
try  girls  and  the  envy  of  every  country  lad,  but  let  me  tell 
these  same  young  farmers  that  I  went  from  a  farm  to  New 
York   when   I   was  twenty  years   old,  and  I   never  knew 
what  it  was  to  be  tired  out  until  I  was  on  my  feet  from 
morning  until  often  late  at  night  tramping  on  a  floor  two 
hundred  and  seventy  feet  deep,  to  say  nothing  of  the  fre- 
quent running  up  and  down  long  flights  of  stairs.     There 
were  no  elevators  in  those  days.     This  was  a  small  store 
compared  with  what  exist  now,  though  one  of  the  largest 
then.     It  was  a  relief  to  be  sent  out  on  an  errand  and  to  get 
a  rest  on  the  sidewalk,  yet  now  when  I  look  back  upon  that 
period  in  my  life  and  contrast  it  with  that  of  my  employers 
and  with  my  own  experience  subsequently  when  I  was  also 
an  employer,  I  think  my  easiest  days  were  when  my  yrork 
was  laid  out  for  me.     It  is  much  harder  to  do  a  mercantile 
business  now  than  it  was  then.     In  fact,  it  is  hardly  possible 
to  do  a  small  business  successfully  now  in  the  cities.    It  must 
be  of  enormous  proportions  to  have  a  fair  chance  of  moderate 
success,  and  this  entails  its  proportion  of  added  cares  and 
strain  upon  the  principals. 

The  great  bulk  of  merchandise  is  now  sold  on  the  road 
by  commercial  travellers.  To  keep  these  expensive  men  at 
work  great  duplicate  stocks  of  goods  have  to  be  kept.  The 
best  friend  I  have  in  the  world  is  one  who  was  a  boy  from 
my  own  neighborhood.  For  more  than  forty  years  he  has 
been  a  successful  manufacturing  jewelry  merchant  in  New 
York  City,  and  he  tells  me  that  the  details  and  perplexities 
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of  business  have  been  many  times  doubled  in  his  experience. 
His  favorite  expression  is,  **  I  shall  die  with  my  nose  on  the 
grindstone,"  and  he  wilL 

The  young  men  in  our  country  towns  who  see  these  travel- 
ling salesmen  that  I  have  just  spoken  of,  only  at  the  stores  or 
hotels,  see  in  th&m  a  well-dressed,  self-assured  lot  of  fel- 
lows, who  seem  to  have  a  mighty  easy  berth.  As  a  class 
they  are  eminently  respectable,  and  they  have  to  be  to  secure 
and  maintain  their  responsible  positions ;  but  there  isn't 
one  of  them  but  what  will  tell  you  his  is  a  dog's  life,  and  so 
it  is.  No  loitering,  no  rainy  days  for  him.  His  work  is 
laid  out  for  him  arbitrarily  for  every  day  and  it  must  be 
done  faithfully  at  all  reasonable  hazard,  if  he  means  to  be  a 
valuable  man.  They  are  the  first  to  arrive  at  hotels  in  the 
day  and  the  last  to  leave  them  at  night,  so  much  of  their 
travel  on  long  trips  being  made  on  the  trains  in  the  night. 
Go  into  Cooley's  hotel  in  Springfield  any  night  in  the  week 
except  Saturday  or  Sunday,  every  man  who  isn't  reading  or 
playing  whist  is  copying  his  day's  orders  to  send  home,  and 
at  the  long  writing  tables  there  isn't  space  enough  for  any 
one  else  until  late  in  the  evening.  I  have  brought  this  class 
of  young  men  to  the  front  conspicuously  to  contrast  their 
occupation  with  tliat  of  a  similar  class  of  men  by  nature, 
whose  conditions  and  surroundings  have  located  them  on 
farms  instead  of  in  factories  or  in  stores,  and  I  might  con- 
tinue it  indefinitely,  to  the  advantage  of  the  latter  class. 

I  contend  that  the  fiirmer's  life  is  the  easiest  and  most 
pleasant,  because  there  is  less  intense  brain  work  in  it. 
Statistics  prove  that  there  is  less  nervous  prostration,  less 
loss  of  brain  power,  and  fewer  suicides  among  farmers  than 
in  any  other  equally  large  class  of  working  men.  Do  not 
think  I  am  thinking  lightly  of  the  need  of  having  brains  in 
farming  or  disparaging  the  intelligence  of  farmers,  for  it  is  a 
well-known  fact  that  a  great  majority  of  our  most  intelligent 
men  in  every  branch  of  business  came  from  our  farms.  But 
brain  work  almost  always  includes  night  work.  Most  of  our 
literature,  whether  for  books  or  newspapers,  is  written  while 
&rmers  sleep.  The  merchant  tosses  on  a  sleepless  bed,  con- 
triving how  he  is  to  meet  maturing  notes  or  hold  and  increase 
his  trade.     The  manufacturer  is  tortured  day  and  night  over 
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poor  sales,  a  lack  or  excess  of  water,  disabled  machinery 
and  how  to  get  new,  and  a  thousand  perplexities  that  the 
famicr  has  not  the  least  idea  of.  As  a  class,  we  farmers  go 
to  bed  to  rest  and  sleep,  and  to  recuperate  for  another  day's 
work.  Suppose  it  rains  the  next  day.  All  merchants  will 
tell  you  a  rainy  day  is  never  fully  made  up.  We  don't 
miss  it,  and  quite  likely  it  is  what  we  have  been  praying  for. 
If  there  is  a  wedding  or  a  funeral  to  be  attended  we  find  time 
for  both.  We  know  that  our  business,  the  raising  of  stoc*k 
or  crops,  goes  on  just  the  same  in  the  night  as  in  the  day, 
Sundays  included.  Our  stores  and  factories  are  not  closed 
once  in  the  entire  year,  and  how  many  nights  in  the  summer 
are  we  entertained  by  hearing  the  refreshing  rain  fall  on  our 
roofs.  Even  tlie  worst  snow-storms  in  the  winter  are  wel- 
come, for  they  insure  the  drawing  of  the  indispensable  ice, 
the  wood,  the  crop  of  hay  next  year,  and  the  merry  sleigh 
ride.     The  long  winter  evenings  furnish  time  for  reading. 

I  am  not  unaware  that  we  suffer  heavy  aggregate  losses  by 
death  in  our  stock  and  in  failures  of  crops,  but  many  of  us 
are  not  specialists  in  any  one  line,  and  if  one  crop  fails, 
another  does  not.  To  myself  there  is  great  pleasure  in 
being  next  to  the  Creator  in  creating  something,  either  from 
the  earth  or  in  raising  and  caring  for  stock.  In  our  pur- 
suits we  are  happily  of  diversified  tastes.  One  man  inclines 
his  attention  to  earth  crops  ;  another  one  to  cattle  or  horses, 
sheep  or  swine,  and  some  compass  all  of  these  branches  of 
farming,  and  if  one  is  moderately  successful  in  them  there  is 
a  degree  of  satisfaction  and  just  pride  united  in  the  endeavor 
that  eclipses  the  ordinary  sharp  and  close  dealing  that  seems 
inevitable  in  any  other  vocation  tliat  employs  capital. 

I  have  given  some  little  attention  to  sheep  for  the  last  few 
years.  Beginning  with  twenty-five  merino  ewes,  I  have 
now  over  fifty  of  their  descendants,  largely  Southdown  or 
Hampshire  Down,  among  them  some  noble  animals,  and 
some  of  the  originals.  I  have  sold  over  300  early  lambs  at 
profitable  prices,  and  still  improved  and  increased  my  littlo 
herd.  Last  season  it  gave  me  great  pleasure  to  show  more 
than  forty- five  lambs,  not  losing  any  that  or  the  previous 
year.  This  year  I  ought  to  have  more  than  sixty.  Now, 
any  one  with  a  small  farm,  not  otherwise  overstocked,  can 
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do  the  same,  and  if  he  gets  anything  but  pleasure  from  it 
he  will  be  less  fortunate  than  I  have  been.  The  dogs  are 
the  worst  and  about  the  only  enemy  the  sheep  raiser  has. 
Given  good  sheep  to  start  with,  a  good  pasture,  and  warm 
stables  for  early  lambs,  there  is  great  pleasure  in  raising 
sheep.  I  am  not  much  of  a  farmer  and  a  tolerably  poor 
specimen  of  a  practical  one,  as  I  know  you  know,  but  such 
as  I  am,  I  get  more  pleasure  out  of  my  farm  life  than  I  did 
out  of  a  not  unsuccessful  career  in  New  York  City.  A  pair 
of  twin  heifer  calves  which  I  found  in  my  cow  stable  one  day 
did  not  make  me  unhappy,  nor  has  the  raising  of  them  to 
milch  cows  made  me  miserable.  I  am  proud  and  get  pleas- 
ure in  leading  such  stock  to  our  annual  cattle  show.  I  have 
also  had  great  pleasure  in  raising  a  pair  of  matched  horses 
from  suckling  colts  to  six  years  of  age,  and  to  a  weight  of 
precisely  1,150  pounds  each.  One  of  them  had  to  be  reared 
in  infancy  on  a  bottle,  and  being  now  a  fine  animal,  I  feel  us 
thoufl^h  somethins^  had  been  created  from  almost  nothins^. 
It  is  nothing  but  pleasure  to  ride  after  them,  and  a  lively 
spin  behind  them  is  better  than  **  Black  Crook." 

But  of  all  the  sources  of  pleasure  which  I  have  from 
my  farm,  I  put  the  garden  in  the  front.  Beginning  work 
in  it  in  the  last  of  March,  often  digging  through  snow  to  do 
it,  I  find  pleasant  occupation  for  some  part  of  every  day 
until  the  crops  are  ready  for  the  table.  Once  planted,  I  can 
take  care  of  the  garden  without  seriously  interfering  with 
other  work.  An  early  hour  in  the  morning,  a  late  one  at 
close  of  the  day  after  the  field  work  is  done,  are  generally  suf- 
ficient ;  but  if  more  time  is  demanded,  it  is  not  wasted,  for 
an  abundance  of  early  garden  vegetables  is  as  desirable  and 
profitable  as  any  crop  on  the  farm.  I  am  not  situated  with 
facilities  for  selling  my  garden  products,  but  I  know  what 
the  pleasure  is  of  giving  away  quantities  of  them.  It  is  not 
half  the  work  to  keep  a  garden  always  in  order  that  it  is  to 
do  it  periodically  or  at  infrequent  intervals,  and  the  crop 
returns  are  best  under  constant  care.  When  I  can  have  on 
my  sterile  hilltop,  radishes,  lettuce  and  cucumbers  to  give 
away  early  in  June,  and  hundreds  of  tomato  plants  a  little 
later,  then  my  pleasure  in  farming  comes  in.  To  do  this 
with  tolerable  certainty,  with  no  hot-houses  or  indoor  plant- 
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ing,  you  must  begin  your  garden  the  fall  before,  but  any  boy 
fifteen  years  old  can  do  it  anywhere  in  the  State,  and  if  he 
wishes  I  will  tell  him  how. 

We  all  have  more  or  less  desire  to  beat  our  neighbors. 
It  is  not  a  very  bad  ambition  in  the  line  on  which  I  am  speak- 
ing. Peas  can  be  had  about  June  20  as  well  as  a  month 
or  two  later,  and  I  always  plant  the  latest  kinds  as  early  as 
the  earliest,  because  they  are  the  best  and  will  not  under  any 
circumstances  be  ready  for  the  table  until  the  early  ones 
are  gone. 

In  field  crops,  when  I  can  take  the  first  premium  on  com, 
which  I  have  many  times  done,  against  many  worthy  com- 
petitors who  farm  under  more  favorable  auspices,  I  don't  go 
home  feeling  very  unhappy.  It  is  a  distinction  that  I  am 
proud  of.  But,  after  all,  I  get  the  most  of  my  pleasure 
from  the  h,ct  that  the  best  corn  at  our  fair  has  been  raised 
on  my  dearly  loved  hilltop,  rather  than  in  the  warm  valleys 
that  are  more  favored  in  natural  fertility  and  climate. 

I  pity  the  boy  who  has  to  do  barn  chores  and  does  not 
like  to.  He  may  not  know  it,  but  it  is  a  very  important 
part  of  his  education  if  he  expects  to  be  a  successful  fai-mer. 
Chores  can  be  made  pleasant  work  by  the  owner  of  the  farm, 
if  he  makes  pleasant  work  of  it  himself.  To  have  a  barn 
full  of  stock  that  is  dependent  upon  you  for  its  care  and 
keeping  is  as  humanizing  as  is  the  care  of  the  family,  and 
the  great  law  of  kindness  can  be  as  well  taught  and  learned 
in  the  barn  as  in  the  house.  The  farm  boy  soon  comes  to 
know,  that  all  of  the  stock  must  be  fed,  watered  and  taken 
care  of  as  certainly  as  himself,  and  when  this  depends  on 
him,  there  is  a  responsibility  comes  with  it  that  should  be 
made  pleasant  to  him.  At  the  present  day  no  good  farmer  has 
a  cold  barn  or  stable,  and  when  a  boy  works  there  he  should  do 
so  comfortably  and  pleasantly.  To  do  this  he  should  be  taught 
to  keep  the  barn  clean  and  wholesome,  and  his  good  taste  and 
pride  should  be  encouraged  in  that  direction.  A  clean  bam 
indicates  a  clean  character.  Before  new  hay  is  put  in  the 
barn,  the  cobwebs  from  overhead  and  all  floors  of  vacant  bavs 
and  scaffolds  should  be  swept  clean.  The  new  hay  should  be 
mowed  just  in  line  with  the  bam  floor,  not  projecting  over 
it,  nor  shrinking  from  it.  When  it  is  all  in,  the  mows  should 
be  carefully  raked  down  till  they  are  straight  and  even,  and 
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then  don't  let  the  first  man  that  drives  in  your  barn  bitch 
his  horse  where  he  will  eat  out  a  cavern  to  be  an  eyesore  all 
winter.  Sweep  the  barn  floor  as  often  as  is  necessary  to 
have  it  always  clean.  To  have  unused  hay  on  it  in  good 
shape  for  feeding  is  not  uncleanly,  but  to  have  it  scattered 
around  to  be  trodden  on  by  man  and  beast  is.  A  clean  bam 
is  always  a  joy  to  its  owner,  and  every  one  who  enters  it  will 
siiy,  '*  How  nice  this  is.'*  Every  bam  to  be  perfect  needs  a 
good-sized,  pleasant,  well-lighted,  finished  room;  one  that 
you  can  have  a  fire  in.  Hundreds  of  persons,  including 
ladies  of  **  high  degree,"  visit  my  **  crib  "  in  my  barn,  annu- 
ally, who  do  not  enter  my  house.  It  is  a  good  place  to  read, 
write  or  visit  as  well  as  to  mend  or  dry  blankets.  It  is 
filled  with  pictures  and  brio^-brac.  Besides  such  a  room, 
a  workshop  is  indispensable.  In  it  there  should  be  a  long, 
heavy  work-bench  with  two  vises,  one  for  iron  and  one  for 
wood  work,  and  with  a  few  tools  it  is  surprising  how  many 
things  can  be  made  or  repaired  there.  The  shop  is  the  best 
place  on  the  farm  to  teach  a  boy  to  put  things  in  their  i)laces. 
Nothing  annoys  me  more  when  I  want  a  tool  than  not  to  be 
able  to  put  my  hand  on  it  at  once.  The  habit  of  putting 
everything  where  it  belongs  is  one  of  the  first  things  to  be 
taught  any  farm  boy.  It  saves  a  vast  amount  of  time,  vexa- 
tion and  "  cuss  words."  All  tools  needed  on  the  farm  or  in 
the  shop  should  l)e  owned  by  the  farmer,  not  borrowed.  A 
good  farmer  will  rather  lend  than  borrow,  and  if  properly 
taken  care  of  and  housed,  most  of  the  tools,  from  a  hammer 
to  an  ox  cart,  will  last  a  lifetime.  A  half  hogshead  in  its 
purchased  state  is  perishable,  but  paint  it  and  hoop  it  with 
old  wagon  tires  and  you  have  it  to  lend  to  all  your  neighbors 
forever,  every  time  they  kill  their  hogs,  and  to  go  after 
when  you  want  to  kill  your  own. 

Pages  might  be  written  upon  the  pleasures  of  feeding 
stock  and  seeing  it  improve  under  kind  treatment  in  warm 
quarters.  It  is  a  great  pleasure  to  me,  in  the  howling 
storms  that  oftien  occur  in  my  region,  with  the  mercury  at 
zero  or  below,  to  know  when  I  go  to  my  bed  that  all  of  my 
stock  is  as  warm  and  comfortable  as  I  am. 

There  is  one  thing  about  some  of  our  farms  that  has 
neither  pleasure  nor  humanity  in  it,  and  that  is  in  watering 
stock  at  distant  streams  or  springs.     Where  water  has  to  be 
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pumped  into  open  troughs  in  open  barn  yards,  that  h»  bad 
enough,  but  to  force  cattle  out  in  storms  and  deep  snows  to 
seek  for  it  is  not  only  inhuman  but  wasteful  to  the  owner. 
There  are  hundreds  of  farms  where,  simply  by  lengthening 
the  barn  pump,  water  can  be  pumped  into  a  tank  in  the  cow 
stable,  where  it  won't  freeze,  and  from  there  for  $5  it  can  be 
distributed  all  over  the  barn.  All  stock  can  be  easily  taught 
to  come  to  you  when  in  pasture  at  the  sound  of  a  whistle. 
It  is  heard  farther  than  the  human  voice  and  saves  miles  of 
travel. 

Among  the  pleasantest  features  of  farm  life  is  the  planting 
of  shade  and  fruit  trees,  including  grafting  the  latter.  To- 
gether they  are  an  exhaustless  source  of  pleasure  and  profit. 
I  count  among  my  priceless  treasures  an  elm  tree  that  my 
father  planted  about  seventy  years  ago  in  front  of  his  and 
now  my  home.  Its  topmost  branches  receive  the  earliest 
kisses  of  the  summer  morning  sun.  In  them  the  first  robin 
and  bluebird  cheer  my  heart  in  vigorously  and  joyously  pro- 
claiming that  spring  is  again  at  my  threshold  bursting  the 
bolts  of  winter,  and  inviting  me  to  the  delights  of  hastening 
summer.  It  towers  above  everything  in  my  neighborhood, 
and  by  it  I  can  locate  my  home  from  many  distant  places. 
For  seventy  years  it  has  protected  me  from  summer's  heat, 
and  on  how  many  winter  nights  of  hurricane  gales  has  it 
roared  its  lullaby  in  my  sleep.  Twice  it  has  received  the 
lightning's  blast.  Once  it  sacrificed  limb  upon  limb  when 
my  father's  house  and  my  birth-place  was  devoured  by  fire. 
But  generous  nature  hurries  to  repair  all  such  ravages,  and 
it  stands  to-day  my  father's  most  precious  monument,  in 
glorious  form  and  symmetry.  Long  may  it  wave  !  Many 
others  have  l)een  added  to  it  until  the  shade  trees  of  my  own 
village  make  it  a  most  desirable  summer  residence.  A  clean 
lawn,  with  plenty  of  shade  trees  outdoors,  plenty  of  news- 
papers, books  and  pictures  indoors,  and  a  decent  dispo- 
sition will  make  any  home  pleasant. 

In  closing,  permit  me  to  say  that  I  think  that  in  farm  work 
especially,  whether  in  the  field  or  stable,  nothing  is  worth 
doing  at  all  unless  it  is  well  done.  Such  work  always  brings 
pleasure,  and  generally  some  profit.  The  other  kind  brings 
neither. 
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THE  RESTORATION  OF  EXHAUSTED  FARMS  BY  PRAC- 
TICAL METHODS. 


BT  ELBRIDGE  CUSHMAN  OF  LAKETILLIL 


What  is  an  exhausted  farm  ?    This,  like  many  another,  is 
a  question  more  easily  asked  than  satisfactorily  answered. 
If  we  were  to  question  a  number  of  practical  men,  we  should 
expect  a  wide  range  of  answers.     Some  would  picture  con- 
tinued robbery,  where  the  rich  treasures  of  the  soil  had  l)een 
carried  away  by  annual  croppings  without  an  adequate  return 
of  plant  food ;  while  others  might  cite  instances  of  neglect 
and  careless  husbandry,  where  nature  was  o'ershadowing  the 
bounds  of  cultivation  and  again  asserting  her  right  to  supreme 
control.     Still  others  might  point  to  localities  naturally  poor. 
Such  spots  are  found  almost  everywhere,  and,  like  the  unfor- 
tunate of  our  race,  are  always  with  us.     Early  history  teaches 
us  that  even  before  the  Anglo-Saxon  possessed  these  shores, 
the  **  red  man,"  in  the  cultivation  of  his  patches  of  *'  Indian 
corn,"  had  found  it  for  his  advantage  to  draw  upon  the  rivers 
and  the  ocean  for  fertilizing  material.     But  it  is  our  purpose 
in  this  connection  to  speak  more  particularly  of  those  farms 
that  have  known  better  days,  the  **  old  homesteads,"  where, 
within  the  memory  of  those  now  living,  peace,  plenty  and 
good  cheer  did  abound. 

It  hfvs  been  the  writer's  lot  to  own  and  cultivate  four  dif- 
ferent farms,  many  of  the  fields  upon  either  of  which  might 
properly  be  termed  exhausted  lands.  Former  generations 
had  successively  cropped  them  with  special  crops,  without 
regard  to  rotation  or  fertilization,  until  they  had  ceased  to 
yield  remunerative  returns.  It  has  been  our  life  work  to 
restore  these  fields  and  farms  to  something  of  their  former 
fertility  and  productiveness.     From  our  standpoint  the  work 
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has  been  attended  with  a  fair  degree  of  success,  —  certainly 
it  has  ever  been  an  increasing  pleasure,  —  and  if  from  the 
**  lamp  of  experience  '*  we  may  light  the  pathway  of  another, 
who  may  be  laying  hold  of  one  of  these  waste  places  to  make 
it  **bud  and  blossom  like  the  rose,*'  then  truly  our  work 
will  be  most  gratifying. 

To  the  many  who,  having  become  weary  with  the  close 
application,  long  hours  and  exacting  demands  of  manufacture 
and  trade,  and  possessing,  it  may  be,  a  small  capital  with 
which  they  desire  to  establish  homes  and  become  owners 
of  a  few  acres,  —  to  such  we  say,  make  haste  slowly ;  never- 
theless, commence  at  once. 

First  decide  towards  what  branch  of  farm  husbandry  your 
tastes  and  inclinations  would  lead  you,  as  these  should  have 
a  controlling  influence  in  the  selection  of  your  future  home. 
Should  you  incline  towards  orcharding  or  the  cultivation  of 
the  smaller  fruits,  together  with  the  keeping  of  poultry, 
sheep,  or  swine,  a  higher,  dryer  and  more  arable  soil,  one 
more  responsive  and  easier  of  cultivation,  should  be  selected 
than  if  the  cultivation  of  the  gi'asses  for  dairy  purposes  b 
contemplated.  And,  further,  in  deciding  upon  location,  the 
crops  to  be  cultivated  should  have  due  influence.  K  perish- 
able articles  are  to  be  the  products  of  the  fiirm,  then  a  loca- 
tion near  some  good  market  will  be  more  essential,  w^hile, 
on  the  other  hand,  products  with  keeping  qualities  may  seek 
a  market  long  distances  from  the  scenes  of  their  production. 
But,  first  of  all,  healthfulness  should  be  the  prime  considera- 
tion. Quick  and  thorough  drainage  around  the  buildings  is 
all-essential.  Where  this  could  not  be  secured  we  should 
not  consider  the  premises  worth  reclaiming.  In  fact,  a  place 
where  water  stands  in  pools  either  around  or  under  the  farm 
buildings,  at  any  season  of  the  year,  we  should  shun  as  we 
would  a  pest-house. 

Again,  it  will  by  no  means  follow  that  social  advantages 
must  be  sacrificed  to  secure  a  rural  home.  Hundreds  of  de- 
sirable farms  scattered  over  New  England  are  upon  the 
market  awaiting  customers  on  most  reasonable  terms,  Manv 
of  them  are  in  neighborhoods  where  the  church  bell  rings  out 
upon  the  Sabbath  morn,  the  school-house  is  in  sight,  and 
where  stores,  depot,  post-office  and  kind  neighbors  are  all 
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within  reasonable  and  convenient  distances,  thus  combining 
all  the  real  advantages  of  urban  life  with  the  quiet  of  a 
country  home.  Farms  intended  for  homes  should  never  be 
purchased  solely  because  they  are  thought  to  be  cheap ;  for, 
if  possible,  such  selections  should  be  made  that  not  only  the 
owner  but  his  &mily  as  well  will  be  satisfied  with  their  sur- 
roundings, and  be  pleased  to  call  the  place  their  home. 
Then  it  will  be  no  burden  to  add  improvement  to  improve- 
ment, all  working  together  towards  the  ideal  result. 

One  undertaking  the  reclaiming  of  an  exhausted  fiirm 
must  not  expect  to  transform  it  to  his  mind  in  a  day,  or  a 
single  year  even ;  the  changes  must  be  gradual.  In  short  it 
is  the  work  of  a  lifetime,  a  never-ending  labor,  and,  as  all 
the  desired  improvements  cannot  be  accomplished  at  once, 
neither  are  all  the  expenses  to  be  met  at  a  single  payment. 
As  in  every  other  undertaking,  some  well-matured  plan  or 
system  should  be  adopted.  We  dwell  at  some  length  on 
these  preliminary  points  from  the  fetct  that  we  have  known 
several  instances  where  the  inexperienced  have  made  sad 
failures  by  purchasing  cheap  fiirms,  supposed  to  be  exhausted, 
when  in  point  of  fiact  they  were  naturally  poor  and  rooky,  — 
made  so  on  the  mom  of  creation  and  never  intended  to  be 
cultivated.  A  mistake  was  made  when  they  were  cleared 
of  their  forest  growth. 

Having  secured  a  location  to  one's  mind,  with  natural  ad- 
vantages and  surroundings  adapting  it  for  the  purposes  in 
view,  the  first  object  to  claim  attention  will  be  the  house ;  and 
here  not  always  the  most  expensive  outlays  bring  the 
greatest  comforts.  Yet  a  few  essentials  there  are  in  order 
that  a  house  may  truly  be  a  home.  There  must  be  ample 
opportunity  for  the  sunlight  to  reach  the  house,  with  plenty  of 
windows  through  which  it  may  enter,  to  warm  and  cheer  the 
rooms  occupied  by  the  fiimily.  We  can  call  to  mind  a  score 
of  farmhouses,  &miliar  to  our  youth,  where  the  work  and 
living  rooms  were  on  the  north  side  of  the  house,  with  one 
or  possibly  two  small  windows,  with  not  an  aperture  through 
which  a  ray  of  sunshine  might  enter,  unless  carried  in  upon 
the  countenances  of  the  fiirmer's  wife  and  daughters.  An 
abundance  of  pure  water  should  be  convenient  and  accessible 
at  all   times.     With  the   many  modern  contrivances  for 
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conducting  water  into  farm  buildings,  no  &rm  can  truly  be 
said  to  be  reclaimed  while  the  old  well,  so  handy  to  the 
back  door,  receives  the  drainage  of  the  buildings  and  at  the 
same  time  furnishes  the  water  supply  for  the  femil3\  Sani- 
tary laws  demand  that  not  only  shall  the  water  used  in  our 
houses  be  sweet  and  pure,  free  from  all  the  contaminations  of 
drainage,  but  also  that  for  our  farm  stock  as  well.  Again, 
such  improvements  necessitate  ample  sewers  and  drains  to 
carry  all  waste  to  a  safe  distance  from  our  dwellings.  These 
are  matters  of  primary  importance  and  have  almost  invari- 
ably been  neglected  upon  our  exhausted  farms.  Improve- 
ments of  this  character  are  sure  to  increase  the  market 
value  of  the  premises  more  than  cost,  but  as  requisites  to  a 
home  they  are  invaluable. 

We  have  seen  the  old-style  high  double  houses,  with  their 
oaken  frames,  having  stood  squarely  upon  their  granite  foun- 
dations for  nearly  a  century  perhaps  —  stern  reminders  of  the 
upright  character  of  their  builders  —  robbed  of  their  cold, 
cheerless,  castle-like  appearance  by  the  expenditure  of  a  few 
hundred  dollars  in  throwing  around  them  verandas  and  con- 
servatories, thus  transforming  them  into  most  lovely  and 
attractive  homes. 

The  growing  of  fruit  trees  requires  time  and  patience,  and 
should  receive  attention  among  the  earliest  improvements 
upon  the  &rm.     If  orcharding  is  not  to  be  a  specialty,  a 
single  acre,  properly  located  and  set  vrith  the  best  varieties, 
will  add  a  beauty  as  well  as  a  cash  value  to  the  fiii'm.    Shade 
and  ornamental  trees  can  also  be  set  in  such  places,  and  in 
such  varieties  as  will  add  a  charm  and  beauty  to  the  home 
surroundings,  which,  considered  by  the  lowest  possible  cri- 
terion— a  cash  value  —  would   pay  many  fold.     It  is  not 
necessary  or  always  wise  to  bring  trees  from  long  distances 
with   foreign  names  and  unknown   habits.      Native   trees, 
indigenous  to  the  soil,  properly  arranged  and  grouped,  will 
be  more  attractive,  especially  when  taking  into  account  the 
added  beauty  of  healthy  and  vigorous  growth.     This  work 
may  be  quite  inexpensive  and  can  be  done  in  seasons  of  com- 
parative leisure.     The  deciduous  trees  can  be  transplanted 
in  the  fall  and  the  evergreens  in  the  late  springtime.     It  is 
well  to  bear  in  mind  that  they  are  not  desirable  in  too  close 
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proximity  to  our  dwellings,  but  are  of  greater  value  in  back- 
grounds and  on  exposed  locations. 

To  bring  a  &rm  into  condition  to  correspond  to  modern 
ideas  it  will  be  necessary  to  change  or  remove  entirely  many 
of  the  old  cross  walls  and  fences,  as  well  as  those  by  the 
roadside.     Modern  methods  and  improved  farm  machinery 
call  for  larger  fields,  free  from  all  obstructions.    Our  fathers 
spent  foi-tunes  in  fencing  the  roads  and  highways,  while  to- 
day wise   laws  relieve  us  of  that  onerous  burden.      This 
removing  of  obstructions,  of  every  character,  to  a  freer  culti- 
vation is  a  work  that  may  be  done  as  opportunities  offer. 
Yet  here  again  definite  plans  should  be  kept  constantly  in 
view,  and  the  whole  system  of  improvements  designed  from 
the  commencement.     If  lands  are  to  be  drained,  old  walls 
and  surface  stones  can  often  be  utilized  in  the  construction 
of  such  drains,  and  thus  a  double  object  be  accomplished. 

It  has  been  said  with  truth  that  a  child's  mind  and  char- 
acter are  largely  influenced  by  the  scenery  and  natural  sur- 
roundings of  its  home.     There  is  no  doubt  that  in  manhood 
we  leave  the  impress  of  our  minds  upon  the  acres  that  we 
have   possessed.     I  remember  riding  across  our  county  in 
my  youth  to  visit  the  fiirm  and  home  of  the  **  great  expounder 
of  the  Constitution."    In  later  years  I  have  read  his  life, 
studied  him  as  a  statesman  and  admired  his  genius ;  but  it 
was  when  a  boy,  and  viewing  the  large  fields  in  his  great 
estate,  that  I  formed  my  high  ideal  of  the  true  greatness  of 
Daniel  Webster.     Thus  it  may  be  seen  that  in  the  restoration 
of  our  neglected  farms  the  beauty  of  the  landscape  should  no 
longer  be  ignored,  but  rather  receive  the  earliest  attention 
of  the  owner. 

Modern  agriculture  is  imperative  in  its  demands  for  an 
abundant  fertility  in  the  soils  cultivated.  Our  fathers,  cul- 
tivating a  virgin  soil,  with  cheap  labor,  and  with  high  prices 
for  products,  might  ignore  this  question,  but  to-day  how 
different  the  conditions.  Compelled  to  cultivate  a  soil  de- 
pleted in  a  measure  of  its  former  fertility,  paying  the  highest 
prices  of  any  nation  on  earth  for  agricultural  labor,  and  pro- 
ducing crops  often  sold  in  the  cheapest  markets  of  the  world, 
we  are  obliged  to  avail  ourselves  of  every  modern  improve- 
nient,  to  intensify  our  farming  in  order  to  obtain  the  best 
possible  results. 
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The  fertility  of  our  exhausted  lands  may  be  restored,  or 
increased  in  two  practicable  ways,  viz. :  By  feeding  &nn 
stock  and  applpng  their  voidings  to  the  soil,  or  by  buying 
commercial  fertilizers  and  applying  them  directly  upon  our 
fields.  The  farmer's  own  particular  circumstances  should 
decide  his  method.  Whichever  method  is  adopted  we  are 
co«-workers  with  nature.  And  here  I  would  remark  that  the 
results  will  depend  very  little  upon  luck  and  in  no  degree 
upon  magic,  but  success  will  come  only  through  a  proper 
combination  of  **  brain  and  brawn." 

Years  ago  I  read  a  little  book  upon  **  High  Farming  with- 
out Manure."    The  object  of  the  author  evidently  was  to 
show  that  something  could  be  grown  from  nothing.     In  later 
years  I  have  seen  too  many  misled  by  this  fallacy.     Here  I 
call  to  mind  a  little  story  heard  when  a  boy,  yet  it  has  never 
been  forgotten.     The  custom  of  an  eastern  country  was  that 
after  planting  the  seed  in  the  soil  the  priest  should  go  forth 
upon  the  fields  and  invoke  the  blessings  of  Heaven  for  an 
abundant  harvest.     Coming  to  the  boundaries  of  one  field,  he 
looked  upon  the  surface  and  turned  away  in  silence.     When 
asked  his  reason  he  said :     '*  It  is  no  use  to  ask  for  a  bless- 
ing unless  they  put  on  more  manure."    We  must  bear  in 
mind  that  something  of  the  same  laws  that  pertain  to  the 
feeding  of  our  &rm  stock  apply  to  the  feeding  of  fitiin  crops. 
They  all  eat  in  their  own  peculiar  way.     The  food  of  all 
must  be  prepared  and  placed  within  reach  of  each,  according 
to  its  kind,  that  it  may  be  received  and  assimilated.     In 
speaking  of  increasing  the  fertility  of  lands,  the  mistaken 
idea  sometimes  gains  possession  that  plant  food  can  be  made 
or  created,  while  the  most  that  we  can  do  is  to  save,  accu- 
mulate, utilize.     Absorbents  must  be  freely  used.     Further 
than  that  we  never  have  realized  profit  to  compensate  for 
the  labor  in  interchanging  soils  for  fertilizing  purposes  from 
one  locality  to  another  upon  the  farm.     A  more  economical 
method  may  be  found  to  enrich  the  high  lands,  while  the  low 
lands,  if  properly  drained,  will  in  time  require  all  their  plant 
food  where  deposited  by  nature.     On  many  farms  there  are 
quite  extensive  bogs,  producing  only  the  coarsest  and  most 
innutritions  grasses;   yet  there  are  present  rich  deposits 
of  plant  food,  the  accumulations  of  ages,  annual  deposits 
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from  the  surrounding  hillsides,  lying  dormant  and  unpro- 
ductive on  account  of  the  presence  of  water.  If  the  location 
will  admit,  surface  or  underdrains  can  be  constructed,  when 
the  character  and  producing  capacity  of  the  land  will  be 
changed  as  by  magic.  In  improvements  of  this  kind  experi- 
ence  is  of  great  value.  The  service  of  an  engineer  may 
sometimes  be  required  to  determine  inclination  of  land  and 
amount  of  fall,  although  if  water  runs  in  natural  channels  it 
may  safely  be  inferred  that  there  is  fall  enough  for  practical 
drainage. 

In  reclaiming  the   higher,  dryer  portions  of  the   farm, 
the  fields  adapted  for  the  cultivation  of  the  cereals,  plant 
food  must  be  bought  in  some  form  and  brought  upon  the 
farm ;  but  it  should  be  a  gradual  process  under  any  method. 
As  the  hand  of  greed  has  been  staid  when  attempting  to  rob 
the  soil  of  all  itB  stores  at  a  single  cropping,  so  on  the  other 
hand  by  no  practicable  method  can  we  restore  abundant  fer- 
tility by  a  single  application  of  plant  food.     It  may  seem 
paradoxical,  yet  the  only  practical  method  we  know  is  by 
continual  and  profitable  cropping,  carrying  off  an  abundance, 
yet    returning  more  abundantly.     Thus  it  is  evident  that 
those  crops  must  be  raised,  having  a  market  value,  which 
insure  a  profit  over  the  cost  of  production.     If  the  crops 
can   be  consumed  upon  the  farm,  securing  a  still   greater 
profit,  this  too  may  further  the  end  in  view.     Should  the 
owner  decide  upon  the  keeping  of  farm  stock  and  make 
dairying  his  specialty,  then  each  individual  cow  must  return 
a  cash  value  for  all  the  provender  she  consumes  and  some- 
thing more,  or  she  must  be  weeded  out  of  the  herd.      Thus 
the  voidings  will  constantly  add  to  the  value  and  fertility  of 
the  farm. 

It  is  a  mistaken  idea  that  nothing  should  be  sold  from  the 
farm  for  fear  of  impoverishing  it.  In  a  certain  sense  the 
farmer  must  consider  himself  a  manufacturer ;  his  farm  is  to 
him  a  factory  or  workshop  into  or  upon  which  he  carries  his 
raw  material  (plant  food)  and  working  with  nature  he  pro- 
duces an  article  of  commerce,  which  he  may  sell  in  the 
markets  at  a  profit.  It  is  his  legitimate  business  to  buy  in 
the  markets  certain  elements,  either  simple  or  in  combina- 
tion, and  sell  them  in  other  forms  and  combinations.     So, 
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again,  in  a  sense  he  becomes  a  merchant,  constantly  bay- 
ing and  selling  with  the  hope  of  gain.  To  be  successfdl 
he  must  know  something  of  the  elements  and  their  cost  that 
compose  a  unit  of  his  production.  When  we  know  that  we 
are  producing  our  specialty  at  a  profit  we  shall  have  confi- 
dence to  enrich  our  fields  and  further  enlarge  our  business. 

Successful  £irmers  as  a  rule  are  specialists,  producing 
some  one  principal  crop  from  which  the  money  revenue  of 
the  farm  will  be  derived.  Their  fields  will  be  fertilized  and 
cultivated  with  a  view  to  the  demands  of  this  special  crop. 
And  here  we  meet  the  most  difficult  and  perplexing  question 
that  confronts  the  farmer  —  how  to  feed  the  different  varie- 
ties of  crops  growing  upon  the  different  soils  of  his  farm. 
The  capitalist,  with  abundant  means  at  conmiand,  impatient 
with  delays,  looking  for  immediate  results,  may  by  a  few 
excessive  applications  of  plant  food  bring  an  exhausted  field 
to  a  fair  degree  of  fertility ;  but  with  the  farmer  of  limited 
means  at  command  this  would  not  be  the  most  profitable 
method. 

We   have  learned   that   in  feeding  farm  stock  the  most 
practical  method  is  to  feed  just  the  quality  and  quantity  re- 
quired, and  only  such  varieties  should  be  purchased  as  we 
believe  to  be  wanting  in  our  home-grown  supply.     The  same 
rule  applies  with  equal  force  to  fertilizing  for  our  farm  crops. 
As  all  classes  of  farm  stock  do  not  require  at  all  times  and 
under  all  conditions  the  same  kinds  and  quantities  of  food, 
so  we  find  the  same  laws  governing  the  growth  and  nourish- 
ment of  vegetables  and  cereals.     Happily  we  are  not  com- 
pelled to  grope  our  way  darkly  along  these  intricate  paths. 
Fifty  experiment  stations,  supported  by  the  liberal  hand  of 
a  government  that  has  never  turned  a  deaf  ear  to  the  calls 
of  agi'iculture,  are  scattered  through  every  State   of    our 
Union,  experimenting  upon  all  these  questions  and  famishing 
results  for  the  mere  asking  to  every  farmer  in  the  land. 

Chemists  tell  us  that  of  all  the  elements  entering  into  the 
structure  and  composition  of  our  farm  crops  our  soils  lack 
only  three,  viz. :  Phosphoric  acid,  potash  and  nitrogen. 
Now,  while  it  may  not  be  absolutely  essential  that  every 
fanner  should  be  a  chemist,  yet  it  is  essential  that  he  should 
be  on  peaking  tenns  with  these  elements,  factors  so  imiwr- 
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tant  to  his  success.  Probably  there  is  no  farm  or  field  once 
productive  that  has  been  entirely  robbed  of  either  or  all  of 
these  elements,  and  could  we  know  the  exact  amount  lying 
dormant  and  inactive  our  acres  would  rise  in  our  estimation 
while  calculating  their  market  value.  So  it  seems  that  the 
question  of  fertilization  consists  in  a  scientific  application  to 
the  soil  of  just  those  elements  which,  in  combination  with 
those  already  present,  will  give  the  crop  food  for  its  fullest 
development. 

The  three  essential  elements  named  are  found  in  the  voidings 
of  animals,  in  proportions  governed  largely  by  the  food  con- 
sumed ;  and  whether  this  main  source  of  plant  food  is  the 
cheaper  under  all  circumstances  must  be  determined  by  local 
conditions.     The  same  elements  are  found  on  sale  in  open 
market,  quoted  in  the  price  current,  with  prices  influenced 
by  supply  and  demand,  the  same  as  the  food  for  our  farm 
stock.     I  believe  in  fertilizing  by  both  methods.     I  have 
bought  each  year,  for  a  number  of  years,  both  stable  manure 
and  chemical  fertilizers  in  quite  large  quantities,  and  these, 
in  connection  with  the  manure  from  a  herd  of  dairy  stock, 
have  in  the  last  fifteen  years  increased  the  producing  capacity 
of  the  farm  fourfold,  notwithstanding  the  fact  that  we  have 
yearly  made  large  drafts  upon  the  farm  by  selling  milk,  hay 
and  vegetables.     Experience  has  taught  me,  however,  that 
excepting  for  special  purposes  plant  food  may  be  found  in 
commercial  forms  cheaper  than  in  stable  manures,  and  can 
be  more  scientifically  applied.     Other  conditions  and  sur- 
roundings might  reverse  these  conclusions. 

The  keeping  of  certain  kinds  of  farm  stock,  such  as  poul- 
try, swine  and  sheep,  seems  to  be  peculiarly  adapted  to  go 
hand  in  hand  with  orcharding  and  the  cultivation  of  small 
fruits.  I  call  to  mind  a  number  of  acquaintances  who  have 
paid  for  their  homes  and  reared  a  family,  with  all  the  com- 
forts as  well  as  many  of  the  luxuries  of  life,  with  no  other 
inconie  except  that  derived  from  this  industry.  It  is  well 
known  that  sheep  and  swine,  and  even  poultry,  when  con- 
fined within  proper  enclosures,  are  especially  adapted  for  the 
eradication  of  almost  every  variety  of  wild  and  innutritions 
ve<^etation,  thus  assisting  in  preparing  the  ground  for  the 
plough,  or  even  for  an  application  of  seed  without  expense 
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of  further  cultivation.  In  these  particulars  I  speak  more 
from  observation  than  experience.  But  I  know  an  orchard 
in  a  most  healthy  condition,  where  no  fertilizing  material 
has  been  applied  since  the  setting  of  the  ti*ees,  except  die 
droppings  from  the  poultry  kept  in  the  enclosure  at  the  rate 
of  about  seventy-five  to  the  acre.  Another  stocks  his  orchard 
with  sheep,  where  they  remain  during  the  year.  The  bay 
and  grain  fed  during  winter  more  than  compensates  the  soil 
for  the  drain  caused  by  the  annual  crop.  Thus  an  added 
fertility  is  secured  and  a  twofold  profit  realized  from  the 
land,  with  little  or  no  expense  of  cultivation.  I  have  prac- 
tised for  years  the  pasturing  of  hogs  and  horses  a  part  of  the 
season  in  my  orchard,  and  to  compensate  for  what  was 
carried  off  I  have  made  annual  applications  of  potash  and 
phosphoric  acid.  A  person  making  a  specialty  of  fruit  oil- 
turo  in  connection  with  keeping  the  class  of  farm  stock 
mentioned  need  ne\'er  purchase  fertilizers.  But  in  the  cultiva- 
tion of  the  smaller  fruits  and  vegetables,  land  in  a  high  state 
of  cultivation  will  be  required. 

In  attempting  any  practical  method  for  the  restoration  of 
exhausted  fertility  to  our  fields  we  must  at  the  start  free  our 
minds  of  the  idea  that  we  can  put  into  the  soil  and  take  out 
certain  elements  and  quantities  of  plant  food  at  will,  or  tiiat 
we  can  take  at  a  single  cropping  just  what  we  have  applied. 
In  water  culture  this  might  be  possible ;  in  soil  culture  it  is 
not.     We  must  always  leave  a  large  amount  of  plant  food  in 
the  soil  and  in  the  roots  of  the  crop.     As  a  rule  the  largest 
crop  is  the  cheapest.     Thus  economy  would  dictate  the  most 
liberal  fertilization.     Then  it  must  be  remembered  that  there 
.may  be  already  in  the  soil  enough  of  one  or  even  two  of  the 
(essential  elements  to  grow  the  required  or  ideal  crop ;  if  so, 
iit  would  be  placing  capital  where  it  would  yield  no  immediate 
returns  to  apply  more  of  these  elements.    Crops  are  fiistidioas 
in  their  tastes  and  will  receive  their  food  only  in  well-balanoed 
xdtions. 

Those  of  us  engaged  in  the  feeding  and  care  of  dairy 
fiib<dek  have  read  and  thought  much  about  the  proper  balanc- 
iaftg  (of  the  different  ingredients  in  their  diet.  Competition 
hkA  compelled  us  to  learn  and  practice  something  of  the  sci- 
eodfic  feeding  of  fisirm  stock.     We  know  that  when  an  excess 
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of  carbohydrates  are  fed  a  loss  is  incurred,  while  if  the  diet 
be  largely  of  albuminoids  the  health  of  the  animal  will  be 
impaired,  and  that  the  nutritive  ratio  of  the  diet  must  be 
changed  to  correspond  somewhat  with  the  season  as  well  as 
the  age  and  requirements  of  the  animal.  Is  it  less  essential 
that  we  should  study  the  requirements  of  our  crops  and 
furnish  their  food  in  the  proportions  required  ? 

Right  here  we  must  look  again  to  our  experiment  stations 
and  to  the  scientist  for  those  general  rules  that  may  stai*t  us 
in  our  field  of  investigation.  Yet  there  are  many  important 
truths,  facts  essential  to  success,  purely  local,  it  may  be,  in 
their  character ;  these  must  be  learned  by  individual  experi- 
ment. 

It  is  a  mistaken  idea  that  the  chemist  can  tell  us  all  about 
our  own  farms  or  how  much  of  certain  elements  are  to  be 
applied  to  any  particular  soil  to  produce  a  given  crop.     The 
small  sample  of  soil  that  a  chemist  would  undertake  to  an- 
al ize  could  not  fairly  represent  the  field  or  fiirm  from  which 
it  was  taken.     So  we  say  the  farmer  must  go  forth  upon  his 
fields  as  a  student  of  nature,  to  be  taught  by  observation  and 
actual  experiment.     He  must  apply  each  of  the  essential  ele- 
ments of  plant  food,  simple  and  in  combinations,  in  different 
portions  of  his  fields,  as  he  may  discover  a  difference  in  the 
wants  of  the  soil.     He  must  note  with  the  greatest  care  all 
the  influences  that  may  affect  his  experiment.     He  may  select 
certain  square  rods  in  different  parts  of  his  cultivated  field 
and  apply  upon  one  and  thoroughly  incorporate  in  the  soil  a 
certain  amount  of  nitrate  of  soda,  upon  another  an  equal 
amount  of  fine  ground  bone,  a  third  should  receive  the  same 
of  muriate  of  potash,  and  so  on  through  various  combina- 
tions   of  these  elements,  always  keeping  strict  account  of 
weight  or  cost.     Another  method  of  applying  these  elements, 
we  have  found  very  convenient  among  crops  planted  in  rows, 
is,  after  the  plants  are  large  enough  to  be  seen,  to  commence 
at  a  certain  bound  and  thoroughly  fork  in  a  certain  amount 
of  one  of  the  elements  between  three  rows  for  a  certain  dis- 
tance, then  skip  three  rows  and  take  another  element,  and  so 
on   through  all  the  combinations,  making  a  careful  record 
where  each  is  located.'    Another  and  sometimes  more  con- 
venient method  is  by  tub  culture.     A  number  of  large  tubs, 


394  BOARD  OF  AGRICULTURE.     [Pub.  Doc. 

half  barrels,  for  instance,  are  placed  in  a  convenient  location 
and  filled  with  soil  from  the  field  we  wish  to  experiment 
with,  and  the  desired  amount  of  these  elements  mixed  with 
the  soil  in  the  tubs,  and  any  crop  desired  planted.  Here 
moisture  may  be  controlled  at  will,  and  its  effect  upon  the 
different  fertilizers  noted.  These  experiments  should  be 
tried  upon  different  soils  of  the  farm  and  upon  different 
crops.  The  results  from  one  experiment  will  not  l>e  suf- 
ficient ;  they  should  be  continued  through  a  series  of  years 
and  under  varied  circumstances  and  conditions,  until  in  the 
course  of  time  the  farmer  may  come  to  know  something  of 
the  requirements  of  his  own  particular  soil.  Then  may  he 
exclaim  with  the  poet :  — 

'*  Nature  is  to  mc  a  living  thing, 
Food  to  the  heart  and  beauty  to  the  eye ; 
These  plants,  these  flow'i*s,  the  autumn^s  mellow  sky. 
Awake  the  moral  thought  and  sympathy.^* 

While,  in  addition  to  knowledge  gained  by  these  experi- 
ments, he  will  learn  much  of  value  from  the  experiments  and 
investigations  of  others  in  regard  to  the  composition  and 
value  of  the  different  brands  of  plant  food  in  the  market  as 
well  as  of  the  chemical  composition  of  his  crops,  he  must 
never  expect  to  master  the  whole  book  of  nature.     After  a 
lifetime  of  careful  investigation  he  may  well  doubt  his  ability 
to  advise  another,  for  in  the  end  he  must  realize  with  the 
great  philosopher  that  he  has  been  able  to  gather  only  a  few 
pebbles  upon  the  shore  of  the  great  ocean  of  knowledge. 
But  he  will  become  more  and  more  convinced  that  farming, 
like  war,  can  never  be  learned  from  books  alone,  but  rather 
by  actual  conflicts  in  the  field.     To  reclaim  the  thousands  of 
New  England  hillside  farms  that  have  been  allowed  to  de- 
cline, to  bring  agriculture  into  the   fore-front   among  the 
gainful  industries  engaging  the  attention  of  our  people,  we 
must  rear  a  class  of  intelligent  men  and  women,   educated 
both  in  the  schools  and  upon  the  farm.     They  must  be  both 
capitalists  and  laborers  and  must  adapt  a  new  and  an  intentsi- 
fied   agriculture  to  the   soil    and  climate   of  the    sectjon. 
"While  in  the  past  the  agricultural  prosperity  of  other  more 
fertile  sections  of  our  country  may  have  overshadowed  New 
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England,  we  believe  we  can  discern  the  dawn  of  a  brighter 
day.  We  have  many  reasons  for  the  fullest  faith  and  confi- 
dence in  the  future  of  our  farm  homes,  and  believe  that  their 
prospects  are  growing  brighter  and  brighter  with  each  re- 
turning year.  So,  with  no  regrets  for  the  choice  of  our  life 
work,  we  cheei-fully  give  the  encouraging  word  to  the  young 
and  say.  Go  forth  without  fear  or  hesitation,  possess  the 
lands  once  occupied  by  the  &thers,  where  practical  ideas, 
worked  out  by  willing  hands,  guided  and  assisted  by  modem 
improvements  and  modem  developments,  may  yield  abun- 
dant harvests,  while  the  most  practical  result  of  all  may  be 
an  independent,  happy  life  spent  in  a  quiet  rural  home. 
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His  Hohob  BOOBB  WOLCOTT. 

Hon.  WM.  M.  OLIN'.  Secretary  ofifu  Commonwealth. 

H.  n.  GOODBLL,  M.A.»  LL.D.,  PreHdent  JfaMochmeette  Agricultural  Chlkg€, 

C.  A.  OOB8SMANN,  Ph.D^  LLJ>.,  CKemUt  of  the  Board, 

Term 
Members  api>o1]ited  by  the  Oovemor  and  Council.      Expires. 

D.  A.  nORTON  of  NorthamptoD, 18B6 

JAUBS  8.  GBINNBLL  of  Oreenfleld, 18M 

SPBAGUE  8.  BTBT60N  of  Lakerills, 1897 


1807 

1897 

1806 
1807 


Members  chosen  by  the  Incorporated  Societies. 
Ajne^^nnd    SatUbury   (^|  j  K.  W.  8ABGKNT  of  A««burr.        .       . 

Aaieborough{Agf*lA99oen),,       .    ISAAC  ALGBBof  Att1eborough» 

BamHabU  County,    ....    JOHN  BURS  LEY  of  West  BarDttabls,      . 

Bertehire, SAMUEL  M.  RAYMOND  of  HiDadale,      . 

nia^h^i^nst  VnlLm  \  HENRY  A.   COOK  of  Northbrldge   (P.  O. 

Black^n€  Valley,    .       .       .       .  |     whlUnsyllJo),      .       .       .       ...       .1897 

BrUtol  County N.  W.  SHAW  of  North  Raynham,      •       .       .  1896 

DterfUld  Valley,       ....   CHA8.  B.  WARD  of  Boekland 1896 

Baet^m  Hampden,    ....    W.  M.  TUCKER  of  MonsoD,       ....  1897 

Eeeex, 7.H.  APPLBTONof  Peabody  (P  OXynnfleld),  1896 

Franklin  County,      .       .       .       .    J.  C.  NE WH ALL  of  Cooway,     ....  1896 

Hampden F.  E.  CLARK  of  WUbraliam,      ....  1897 

Hampehire L.  W.  WEST  of  Hadli^y, 1806 

Hampjfhire,FranlcUnand  Hampden,  O.B.IjYUAXi  otBovkihnmpXon 1807 

Highland H.  A.BARTON,  Jb.,  of  Dalton,         .       .       -  1806 

HiUaide, WM.  BANCROFT  of  Cbeaterfleld,      .               .  1806 

Hingham  iAgr^landHorei),  .       •    EDMUND  HBRSBY  of  HlDgbam,      .               .  1887 

nx^^^  xr^it^,  S  ^^'  H.  GOVE  of  North  Adams  (P.  O.  Black. 

Hooeac  Valley, }     j^j^^j 1897 

Haumkmic, F.A.  PALMERof  Btoekbridge,  ....  1897 

MarehJUld  iAgr'l  and  Horfl),       .    JOHN  H.  BOURNE  of  Marshfleld,     .       .        .  1307 

Ifartha*9  Vineyard,  .       .       .       .    H.  G.  NORTON  of  West  TIsbury,      .               .  1806 

JfasMachueette  Horticultural,    .       .    B.  W.  WOOD  of  West  Newtoo,  .                       .  1807 

JOddUeex  Korth,       .       .       .       .    A.  O.  VARNUM  of  Lowell 1806 

Middlesex  South,       ....    ISAAC  DAMON  of  Way  land  (P.O.  Cochltaate),  1806 

KantucJtett J.  8.  APPLETON,  Jr.,  of  Naotucket,               .  1807 

Oxford, JOHN  E.  KIMBALL  of  Oxford 1806 

Plymouth  County,      ....    AUGUSTUS  PRATT  of  North  Middleborough,  1886 

o  ,- ..^„^  vi-*»- ^— .»^«\  1  EDWARD   WARREN  of    Leicester   (P.  O. 

SpenceriJTar'e  and  MeehU  A990<rn),  ^     Spencer) .  1806 


Union  (^Agr'land  Horfl), 
Weymouth  (Agr^l  and  Ind*[)t 

Worceeter 

Worceeter  JBaet,  .       • 
Worcester  Ifbrih, 
Worcester  ITorth-weei   (Agr'l 
JtechUy,    .... 

Worcester  South, 

Worcester  County  West,    . 


and 


G.  CROWLEY  of  Blandford 1806 

QUINCY  L.  REED  of  Sooth  Weymoath,  .       .  1807 

C.L.  HARTSHORN  of  Worcester,    .       .       .  1806 

W.  A.  KILBOURN  of  Sooth  Lancaster.    .       .  1897 

GEORGE  CRUICKSHANKS  of  Fltchburg.      .  1896 

WM.  H.  BOWKER  of  Boston 1896 


vG.  L.  CLEMENCB   of  Sonthbridge    (P.   O. 

}     Globe  Village) 1896 

B.  A.  HARWOOD  of  North  Brookfleld,    .       .    1896 


OKGINIZATION  OF  THE  BOARD. 


OFFI0BB8. 


Ut  Vic€'PrtHdentt 
ad  Vic4-Fn9identt 
JSecretarp,  •       • 


Hit  BzoiLLBHOT  FRSDBRIO  T.  OREENHALGB,  Jb  Ofiek. 
JAMS8  8.  GRINNELL  of  Oreoofield. 
FKANOIB  H.  APPLET0I7  of  Peabody. 
WM.  B.  B1B86ION8  of  Hampden. 

Offloa,  Commonwealth  Bolldtng,  Boiion. 


Members  Board  of  Oontrol  State  Agrloultural  Bzperlment  Station. 
Meean.  Wm.  H.  Bowxbb  of  Boeton  and  C.  L.  Habtbhobit  of  Woroeiter. 


OOMMITTBB8. 


Executive  Oommlttee. 

ICeean  R.  W.  Wood  of  West  Newton. 
Bdmund  nsBSST  of  Hlngham. 
Wk.  Bancbovt  of  Chefttvrfleld. 

C.  L.  Habtshobm  of  Woroeater. 
A.  O.  Varbum  of  Lowell. 
Wm.  H.  Bowkbb  of  Boeton. 
FBABcit  H.  Applbton  of  Peabody. 

Oommlttee  on  Domestic  Animals 
and  Sanitation. 

ICeeen.  Wm.  Bamcboit  of  Oheeterfleld. 
W.  A.  KiLBOUBH  of  Laneaater. 
Isaac  Damon  of  Wayland. 
W.  M.  TncKSB  of  liooson. 
O.  C.  BowLET  of  Blandford. 

Committee  on  Dairy  Bureau  and 
Agricultural  Products. 

ICesars.  C.  L.  Habtsbobh  of  Woroeeter. 

D.  A.  HoBTON  of  Northampton. 
Oso.  L.  Clbmsncb  of  BoQthbridge. 
J.  C.  Nbwball  of  Conway. 

7.  A.  Palmbb  of  Stookbiidge. 

Committee  on  Experiments  and 
Station  Work. 

Messrs.  Wm.  H.  Bowkbb  of  Boston. 

C.  h.  Hartshobn  of  Woroester. 
L.  W.  WxsT  of  Hadley. 
C.  B.  Wabd  of  Buck  land. 
H.  A.  Cook  of  Northbrldge. 


Committee  on  Agricultural  So- 
cieties. 

Messrs.  Bdmukb  Hxbsbt  of  Hlngham. 
Q.  L.  Rbsd  of  Weymouth. 
N.  W.  8haw  of  Raynham. 
F.  B.  Clark  of  Wllbrafaam. 
W.  H.  GoTB  of  North  Adams. 


Committee  on  Oypsy  Moth,  In- 
sects  and  Birds. 

Messrs.  B.  W.  Wood  of  Wcet  Newton. 

Pbabcu  H.  Applbton  of  Peabody. 
Wm.  H.  Bowkbb  of  Boeton. 
AuoutTUt  Pbatt  of  Middlebonmgh. 

7.  W.  Sabobnt  of  Amcsbary. 

Committee  on  Afirrlcultural  Gol- 
legre  and  Education. 

Messrs.  A.  C.  Vabnum  of  Lowell. 

Obo.  Cbuickb hanks  of  Fltchttnrf. 
E.  A.  Habwood  of  North  BroukfiebL 
J.  B.  Kimball  of  Oxford. 
John  Bubslbt  of  BamsUble. 

Committee   on  Forestry*  Boads 
and  Roadside  Improvements. 

.  Fbancts  H.  Applbton  of  Pesbody. 
Edward  Wabbsn  of  Leleesier. 
J.  H.  BouBNB  of  Marshfiekl. 
Isaac  Alobb  of  Attleborongh. 

8.  M.  Raymond  of  Hinsdale. 


The  8eeretary  Is  a  member,  «x  qfflcio,  of  eaeh  of  the  above  committees. 


DAIRY  BUREAU. 


Messrs.  C.  L.  Habtbhobn  of  Woroester,  Oso.  L.  Clsksnob  of  Southbrldse,  D.  A.  Hob- 
ton  of  NorthamptoD,  appointed  by  the  Oovemor,    Secretary  Wm.  R.  Sbssions, 
JSKeaUive  QffUer.    Geo.  IC.  Whitakbb  of  Ronton,  Aeei^taml 
£xecutioe  Qfflcert  appointed  by  the  Oovemor » 


Chemiet,        •       • 

Jffntomologist, 

BotaniH  and  Pomotogiet, 

Veterinarian,       .       . 

Engineer, 


SPECIALISTS. 
By  Election  of  the  Board. 

Dr  C.  A.  GOBSSMABN,     . 

Prof.  C.  H.  Fnbnald, 
Prof.  S.  T.  Matnard,      . 
Prof.  Jamsb  B.  Paigb,    . 
Wm.  Whbblsb, 


OrrUihologiet,       .       .  E.  H.  Fobbubh, 

By  Appointment  of  the  Secretary. 
Librarian  and  Ourtttor,  F.  H.  Fowlbb,  B.Sc.,  ^ret  Clerk, 
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Amherat. 
Ambent. 
Amherat. 
AmbersC 
Concord. 
Maiden. 


MASSACHUSEnS  AGRICULTUBAL  COLLEGE. 

Location^  Amherst^  Hampshire  CourUy, 


Board  of  Trustees.  Bxpirea. 

Eluah  W,  Wood  of  West  Newton, 1896 

Chas.  a.  Gleason  of  New  Braintree, 1895 

Daniel  Needham  of  Groton, 1896 

James  Draper  of  Worcester, 1896 

Henry  S.  Hyde  of  Springfield, 1897 

Merritt  I.  Wheeler  of  Great  Barring^n, 1897 

James  S.  Grinnell  of  Greenfield, 1898 

Joseph  A.  Harwood  of  Littleton, 1898 

William  H.  Bowker  of  Boston, 1899 

J.  D.  W.  French  of  North  Andover, 1899 

J.  Howe  Demond  of  Northampton, 1900 

Elmer  D.  Howe  of  Marlborough, 1900 

Francis  H.  Appleton  of  Peabody, 1901 

WiixiAM  Wheeler  of  Concord, •  1901 

Members  ex  Officio. 

His  Excellency  Governor  F.  T.  Gbbxnhaloe, 
PrtstderU  of  the  Corporation. 

Henrt  H.  Goodell,  M.A.,  LL.D ,   .        .        .    President  of  the  CoUege. 

....     Secretary  cf  the  Board  of  Education, 

Wiluam  R.  Sessions,  .        .        .  Secretary  of  the  Board  of  Agriculture. 

Officers  Elected  by  the  Board  of  Trustees. 

James  S.  Grinnell  of  Greenfield,  .  Vice-President  of  the  Corporation, 
William  R.  Sessions  of  Hampden,  .....  Secretary. 
Prof.  Geo.  F.  Mills  of  Amherst,  ....  Acting  Treasurer. 
Charles  A  Gleason  of  New  Braintree,       ....      Auditor. 

Board  of  Overseers. 
The  State  Board  of  Agricultare. 

Examining  Committee  of  the  Board  of  Agriculture. 
Messrs.  Varnum,  Cbuicksiianks,  Harwood,  Kimball  and  Burslet. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural 

College, 

Henrt  H.  Goodell,  M.A.,  LL.D., 
William  P-  Brooks,  B  Sc.,     . 


Samuel  T.  Matnard,  B.Sc.,  . 
Charles  H.  Fernald,  Ph.D., . 
Clarbkce  D  Warner,  B  So  , . 


.     Director. 

Agriculturist. 

Horticulturist. 

Entomologist. 

Meteorologist, 
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MASSACHUSEHS  STATE  AGRICULTTTRAL  EXPERIMENT 

STATION. 

Location^  Amherst^  Hampshire  County. 


Board  of  Control. 

His  Excellency  F.  T.  Grernhalgb,  Governor  of  the  Commonwealth, 

PresiderU  ex  officio, 

Tenn 
Ezplret. 

Wm.  H.  Bowker  of  Boston, 1895 

Calvin  L.  Hartshorn  of  Worcester, 1897 

Elected  by  the  St«te  Board  of  Atfrlculiuro. 

Elmer  D.  Howe  of  Marlborough, 1897 

J.  Howe  Demond  of  Northampton, 1896 

Elected  by  the  Board  of  TruBteei  of  the  MaMeehuMite  Ayiiculuind  College. 

Francis  H.  Appleton  of  Peabody, 1894 

Elected  by  the  MBiemchneette  Society  for  Promoting  Agriculture. 

Wm.  H.  Porter  of  Agawam, 1895 

Elected  by  the  Maaeaohaeette  State  Orange. 

William  C.  Strong  of  Newton  (P.  O.  Waban),    .        .        .        .1894 

Elected  by  the  Maaeachueetts  Horticultural  Society. 

Henry  H.  Goodbll,  M.A.,  LL.D.,  of  Amherst,  President  of  the  Massa- 
chusetts Agricultural  College, 

Charles  A.  Goessmamn,  Ph.D.,  LL.D.,  of  Amherst,  Director  of  the 
Station. 

WiLUAM  R.  Sessions  of  Hampden,  Secretary  of  the  State  Board  of 
Agriculture. 

Officers  Elected  by  the  Board  of  Control, 

Henry  H.  Goodell,  M.A.,  LL.D  ,  of  Amherst,  ,  .  Vtce- President. 
William  R.  Sessions  of  Hampden,  .  .  Secretary  and  Auditor. 
Charles  A.  Goessmann,  Ph.D.,  LL.D.,  of  Amherst, 

Director,  Chemist  and  Acting  Treasurer. 

BOARD  OF  CATTLE  COMMISSIONERS.  ^"^ 

Levi  Stockbridge  of  Amherst,  Chairman^ 1894 

Chas.  p.  Lyman,  F.R.C.V.S.,  of  Boston,  Secretary,  .  .  .1896 
Maurice  O'Connell,  D.V.S.,  of  Holyoke, 1895 
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MASSACHUSETTS  PATKONS  OF  HUSBANDRY. 


Officers  of  the  State  Grange,  1894. 

Master, E.  D.  Howe  of  Marlboroagfa. 

Overseer, A.  C.  Stoddard  of  North  Brookfield 

Lecturer, J.  W.  Stockwell  of  SuttoD. 

Steward, E.  A.  Emerson  of  HaverhilL 

Assistant  Steward W.  N.  Howard  of  South  Easton. 

Chaplain, Rev.  C.  S.  Walker  of  Amheret 

Treasui'er, F.  A  Harrington  of  Worcester. 

Secretary, W.  C.  Jewett  of  Worcester. 

Gate  Keeper, C.  H.  Deming  of  Lanesborongh. 

Pomona, Mi-s.  E.  Cushman  of  Lakeville. 

Flora, Lizzie  I.  Huntington  of  Amesbury. 

Ceres, Mrs.  Emma  Eaton  of  Fitthborg. 

Lady  Assistant  Steward,    .      Mrs.  Jennie  F.  Williams  of  East  Douglas. 


Executive  Committee. 

H.  A.  Barton,  Jr.,  of  Dalton, One  year. 

C.  A.  Dennen  of  Pepperell, Two  years. 

Geo.  L.  Clemence  of  Southbridge, Three  years. 


Deputies. 

J.  B  Parkin, Holliston. 

Geo.  B.  Bradley, Methuen. 

H,  A.  Wheeler, Berlin. 

Mrs.  Minnie  M.  Chase, Medfield. 

Mrs.  Mary  L.  Kinsman, Ipswich. 

Wesley  B.  Barton, Dalton. 

George  A.  Hastings, Bo^iston  Centre. 

James  Hildreth,  2d, Lunenburg. 

Marcellus  Boynton, Central  Village. 

Wm.  N.  Howard, South  Easton. 

Geo.  L.  Ladd, Sturbridge. 

Thos.  R.  Callender, Northfield. 

F.  H.  Stevens, West  Acton. 

Wm.  H.Porter, Agawam. 
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REPORT. 


The  following  report  has  been  transmitted  to  the  secretary 
of  the  State  Board  of  Agriculture,  with  the  request  that  it 
be  included  in  the  **  Agriculture  of  Massachusetts." 

Report   of   the   National   Farmers'   Congress   at 
Savannah,  Ga.,  Dec.  12-14,  1893. 

To  Eis  Excellency  William  E,  BusselL 

Having  been  appointed  by  your  Excellency  delegate-at- 
large  to  represent  the  Commonwealth  of  Massachusetts  at 
the  thirteenth  annual  session  of  the  Farmers'  National  Con- 
gress, to  be  held  at  Savannah,  Georgia,  December  12,  13 
and  14,  1893,  I  have  the  honor  to  report  that  I  attended  the 
Congress,  and  took  such  active  part  in  the  same  as  was 
especially  assigned  me  by  its  officers,  and  noted  its  proceed- 
ings with  gi'cat  care  and  interest. 

The  Farmers'  National  Congress  is  a  voluntary  organiza- 
tion and  has  held  its  annual  sessions  in  the  Western, 
Southern  and  Central  States.  The  memliers  of  the  Congress 
receiv^e  honorary  appointment  through  the  courtesy  of  the 
governors  of  the  several  States. 

Subjects  for  consideration  are  designated  by  an  executive 
board,  which  are  assigned  in  the  same  manner  to  prominent 
members  for  consideration  and  discussion.  At  times  full 
representation  has  been  secured  from  nearly  every  State. 

At  the  Congress  held  at  Savannah  twenty-four  States  were 
represented,  and  the  addresses  and  other  exercises  and  enter- 
tainments connected  therewith  were  of  more  than  ordinary 
interest. 

The  city  of  Savannah  is  undoubtedly  among  the  most 
flourishing  cities  of  the  South,  if  not  absolutely  the  leading 
city  in  commercial  and  other  business  enterprises.      Within 
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the  last  twenty  years  so  vigorous  a  revival  has  it  had  of  all 
that  appei-tains  to  the  industries  incident  to  and  growing  out 
of  our  American  civilization  that  it  may  be  said  truly  to 
have  entirely  outgrown  the  Savannah  of  former  years. 
With  its  magnificent  location  on  the  Savannah  River,  which, 
by  the  liberality  of  the  general  government,  has  been 
deepened  and  widened,  which  work  of  improvement  is  still 
going  on  to  radical  results,  there  will  be  secured  for  the  city 
not  only  one  of  the  best  harbors  of  the  country,  but  as  safe 
and  easy  an  approach  as  any  port  on  the  south  Atlantic  coast. 
In  the  exportation  of  cotton  Savannah  takes  high  rank,  and 
in  naval  stores  occupies  the  leading  position  among  the  ports 
of  the  world. 

The  Congress  opened  its  session  in  the  hall  of  the  Savan- 
nah Volunteer  Guards  at  10  o'clock  in  the  forenoon  of 
December  12.  Upon  the  roll-call  twenty-four  States  re- 
sponded by  delegates.  First  Vice-President  D.  G.  Purse  of 
Georgia  presided  in  the  absence  of  A.  W.  Smith  of  Kansas, 
president  of  the  Congress.  After  the  opening  prayer  by  the 
Rev.  Charles  H-  Strong,  Maj.  P.  W.  Meldrim  of  Georgia,  for 
and  in  behalf  of  Governor  Northen,  delivered  an  address  of 
welcome,  which  was  received  with  marked  demonstrations  of 
approval  by  the  delegates.  The  response  was  made  by 
Judge  Rounse  of  Maine,  who  spoke  in  most  complimentary 
terms  of  the  early  history  of  Georgia.  The  Congress  was 
then  addressed  by  Hon.  J.  C.  Wade,  president  of  the 
Georgia  Agricultural  Society,  who  gave  a  warm  and  gener- 
ous welcome  to  the  delegates,  *«many  of  whom,"  he  said, 
*'  had  come  from  one  to  two  thousand  miles  to  take  part  in 
the  deliberations  of  the  Congress." 

It  was  my  fortune  to  be  called  upon  by  the  acting  presi- 
dent to  respond  for  the  Congress.  Having  alluded  to  the 
deep  interest  which  Massachusetts  had  always  taken  in  pub- 
lic school  instruction,  and  in  agriculture  as  a  fundamental 
industry,  I  outlined  the  development  of  agricultural  indus- 
tries on  the  part  of  the  general  government,  covering  in 
brief  a  period  of  nearly  half  a  century,  and  showing  that 
this  interest  on  the  part  of  the  nation  took  deep  root  in  con- 
nection with  the  Patent  Office  Department,  until  finally  it 
established  a  department  of  its  own,  having  a  member  of 
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the  Cabinet  as  Secretary  of  Agriculture,  who  took  eqnal 
rank  with  other  recognized  mera)>er3  of  the  Presidential 
Cabinet ;  that  this  national  influence  had  stimulated  State 
and  other  local  interests  in  every  part  of  the  Union.  I  con- 
cluded my  address  in  the  following  words:  "The  great 
underlying  principle  of  agriculture  is  knowledge,  and  to 
maintain  and  develop  that,  America  depends  upon  its  public 
schools.  Civilization  demands  universal  education,  and  the 
growth  of  civilization  is  hastened  and  maintained  by  the 
individuality  of  our  people." 

His  Honor  Mayor  McDonough  gave  an  address  in  behalf 
of  the  city,  in  which  it  appeared  that  elaborate  preparations 
had  been  made  by  the  city  of  Savannah  and  all  the  organized 
bodies  of  the  city,  in  their  art,  humane,  philanthropic  and 
educational  capacities,  securing  an  opportunity  for  the  visi- 
tors to  see  and  learn  of  the  present  and  future  outlook  of 
this  enterprising  metropolis. 

It  was  my  privilege  to  deliver  the  first  advertised  address, 
which  related  to  •' Interstate  dependence  of  business  reLv 
tions."  Beginning  with  the  Indian  trail  and  following  the 
common  roads  of  New  England  from  the  cart-path  stage  to 
turnpikes,  from  turnpikes  to  canals,  from  canals  to  railroads, 
I  undertook  to  establish  that  in  proportion  to  the  convenience 
and  facility  of  locomotion  and  transportation  had  humanity 
developed  in  its  commercial,  educational  and  mercantile 
relations. 

Gentlemen  from  Mississippi,  Illinois,  Pennsylvania,  Flor- 
ida, Iowa,  Kansas,  and  other  States  more  or  less  distant 
delivered  addresses  upon  the  importance  of  constructing 
State  and  national  highways,  establishing  communication  for 
vessels  of  large  tonnage  from  the  Great  Lakes  to  the  Golf 
of  Mexico,  and  the  connection  of  the  general  government  to 
the  State  in  matters  involving  schools  and  colleges  for 
scientific  culture. 

One  entire  day  was  given  to  a  trip  to  the  Atlantic  Ocean 
by  the  way  of  the  Savannah  River,  on  the  steamer  "  City  of 
Macon."  As  the  steamer  passed  down  the  river  for  the  first 
three  miles  a  line  of  ocean  ships  and  river  craft  gave  a  con- 
tinuous salute  by  steam  whistles  and  other  demonstrations, 
while  flags  of  every  nation  floated  from  stem  to  btern  on 
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every  ship  in  the  Savannah  River.  Along  the  banks  of  the 
river  on  either  side  were  pointed  out  to  the  visiting  delegates 
extensive  rice  plantations,  some  of  which  included  thousands 
of  acres  and  had  at  times  yielded  their  proprietors  a  large 
percentage  of  interest  on  their  investment.  These  rice 
plantations  gave  employment  to  a  large  number  of  men  and 
necessitated  the  ownership  of  hundreds  of  mules  sometimes 
on  an  individual  plantation.  From  the  low,  flat  and  appar- 
ently wet  land  it  seemed  almost  certain  that  aside  from 
the  mere  earning  capacity  of  a  plantation  there  could  be  but 
little  attractive  interest  in  rice  culture.  I  inferred  from  the 
general  tone  of  remarks  with  regard  to  this  industry  that  it 
was  on  the  wane,  and  that  nothing  but  protection  by  the 
general  government  would  be  successful  in  reviving  it. 

On  our  return  to  Savannah  a  banquet  was  served  on  the 
steamer,  at  which  Mayor  McDonough  presided,  and  many 
of  the  guests  and  city  oflicers  made  brief  speeches.  Duiing 
the  trip  we  had  great  opportunity  to  view  the  work  of  jetty 
construction  and  dredging  in  the  harbor.  After  leaving  the 
wharf,  three  wing  dams,  designed  to  contract  the  water 
ways,  with  a  view  of  deepening  the  channel,  were  a  feature 
of  universal  interest.  A  low  spur  dam  at  the  lower  end  of 
Fig  Island  and  a  training  wall  constructed  to  straighten  the 
channel  had  proved  a  perfect  success,  the  training  wall  being 
six  thousand  feet  long  on  the  port  side  going  down  stream. 
If  the  river  was  of  great  consequence  to  the  city  before  with 
its  crooked  channel  and  long  bars,  the  improvement  in  con- 
ditions can  hardly  he  estimated. 

It  is  impossible  in  the  brief  space  allotted  me  to  give  more 
in  detail  of  the  work  of  the  Congress,  the  beauties  of  the 
city,  the  general  enterprise  of  the  people  of  Georgia,  of  the 
deep  interest  they  took  in  the  sessions  of  the  Congress,  and 
the  universal  hospitality  extended.  I  can  only  add  that 
everywhere,  on  all  public  occasions,  no  opportunity  was  lost 
in  showing  the  high  estimation  in  which  the  old  Bay  State 
and  its  capital  city  of  Boston  were  held  by  the  people  of 
Georgia  and  its  great  seaport  city  of  Savannah.  That  such 
gatherings  of  people  from  remote  States  will  have  a  tendency 
to  promote  good  fellowship,  secure  more  harmonious  busi- 
ness relations  and  extend  that  brotherly  feeling  upon  which 
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the  rapid  growth  of  the  Republic  must  depend  to  a  large 
extent,  there  can  be  no  doul>t.  This  exchange  of  sentiment 
and  interchange  of  sympathy  from  people  meeting  to  discus:* 
trade  relations  and  business  industries  perhaps  entered  but 
little  into  the  original  conception  of  the  men  who  first  insti- 
tuted and  orifi^inated  the  idea  of  the  Con^rress. 

From  my  own  standpoint,  having  been  delegated  by  your 
Excellency  to  represent  the  State  of  Massachusetts  at 
Sedalia,  Missouri,  in  1891,  and  at  Lincoln,  Nebraska,  in 
1892,  and  for  the  third  time  at  Savannah,  Georgia,  in  1893, 
and  having  at  each  of  these  gatherings  taken  an  active  part  in 
the  public  proceedings,  and  carefully  listened  to  addresses 
and  discussions  which  were  made  and  entered  into  by  promi- 
nent practical  men  from  all  parts  of  the  United  States,  and 
mingled  with  them  in  social  conversation  outside  of  the  halk 
in  which  the  public  proceedings  were  conducted,  I  am  free 
to  say  that  the  value  of  such  social  intercourse  and  personal 
acquaintance  has  no  small  influence  in  breaking  down  local 
prejudices,  which  are  often  based  upon  a  complete  ignorance 
of  real  conditions,  and  mav  be  a  cardinal  feature  in  the  intrin- 
sic  value  of  these  annual  gatherings.  I  therefore  fully  l)e- 
lieve  that  it  is  in  the  interest  of  the  several  States  of  the 
United  States  to  give  such  aid  in  the  permanent  support  of 
this  organization  as  may  be  in  their  power. 

Respectfully  submitted, 


Dbcbm  BBB  27,  1893. 


DANIEL  NEEDHAM, 

Delegate  at  Large, 
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PUBLIC  STATUTES. —CHAPTER  20. 


Section 

1.  Board,  how  coottitnted. 

2.  Tenure    of  ofSce   of    members.     Va- 
caneiee,  how  filled. 

3.  Where   and   how    often   to   meet;    to 
reeelve  no  compensation. 

4.  Secretary    and    clerk    and    their    saU 
aries. 

5.  Board    to    be    overseers    of    agricul* 
toral  college. 


INDEX. 

SSCTIOK 


6.  Board  to  inTestlgate  snbjeets  relat- 
ing to  agriculturei  take  donations, 
etc. 

7.  to  fix  days  for  annual  meetings  of 
agricultural  societies,  etc. 

8.  to  report  to  general  oonrt. 

0.    Secretary  to  publish  abstracts,  etc. 
10.       may  appoint  agents. 


Section  1.      The    governor,   lieutenant-goyemor  and  f^^^i^^ 
secretary  of  the  commonwealth,  the  president  of  the  agri-  Jg^fj^^'  1 3 
cultural  college,  the  secretary  of  the  board  of  agriculture,  i*w»  i^« 
one  person   appointed  from  and  by  the  Massachusetts 
society  for  promoting  agriculture,  one  person  appointed 
from  and  by  each  agricultural  society  which  receives  an 
annual  bountv  from  the  commonwealth,  and  three  other 
persons  appointed  by  the  governor  with  the  advice  and 
consent  of  the  council,  shall  constitute  the  state  board  of 
agriculture. 

(Section  4  of  chapter  206  of  the  Acts  of  1874  provides 
that  ^^  the  chemist  of  the  State  Board  of  Agriculture  shall 
be  ex  officio  a  member  of  said  board  and  state  inspector  of 
fertilizers.") 

Sect.  2.     One-third  of  the  appointed  members  of  said  2fflJJ*3f®^,n,. 
board  shall  retire  from  office  on  the  first  Wednesday  of  y^ngi^ 
February  in  each  year,  according  to  their  appointments,  ^^^y^ii®^'- 
The    vacancies  thus  occurring    shall    be    filled    by  the 
governor  and  council,  or  by  the  agricultural  societies,  as 
the  offices  were  before  filled,  and  the  persons  thus  appointed 
shall  hold  their  offices  for  three  years  from  the  expiration 
of  the  former  terms.      Other  vacancies  may  be  filled  in 
the  same  manner  for  the  remainder  of  the  vacant  terms. 

Sect.  3.     The  board  shall  meet  at  the  state  house  or  at  where  and 

how  often  to 

the  agricultural  college  at  least  once  in  each  year,  and  as  meet. 

much  oftener  as  may  be  deemed  expedient.     No  member  To  receive  no 

of  said  board  shall  receive  compensation  from  the  com-  Q°^i.  i6,  § 8. 
monwealth  except  for  personal  expenses  when  engaged  in  •  *  - 
the  duties  of  the  board. 
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BeoreUry  and 
clerks  and 
their  ealarlet. 

6.  B.16.  $4- 
18W,  96.  §  2. 
1879,  285. 
1881,  264. 
1883, 184. 
1884.  66. 
1887.  245. 

1891,  300. 

1892,  143. 
1898, 120. 


Board  to  be 
overteert  of 
agricaltaral 
college. 
1866,  263,  i  1. 


to  InveetU 
gate  lubjecta 
relating  to 
agricnlture, 
take  dona- 
tlont,  etc. 
G.  8. 16,  S  5. 


Board  to  fix 
days  for  an- 
nual  meetings 
of  agricultural 
societies,  etc. 
G.B.16.S6. 
1866, 189,  §  8. 


to  report  to 
general  court. 
G.  B.  16,  §  7. 


Becretary  to 
publish 
abstracts,  etc. 
O.  8. 16,  §  8. 


may  appoint 
agents. 
G.S.  16,  $9. 


Sect.  4.  The  board  may  appoint  and  prescribe  the 
duties  of  a  secretary,  who  shall  receive  a  salary  of  twenty- 
five  hundred  dollars  a  year ;  and  who,  at  such  time8  as 
the  board  shall  approve,  may  employ  a  first  clerk  at  a  sal- 
ary of  sixteen  hundred  dollars  a  year,  an  assistant  clerk 
at  a  salary  of  twelve  hundred  dollars  a  year,  and  nuy 
expend  for  other  clerical  services  in  his  office,  and  for 
lectures  to  be  given  before  the  board  of  agriculture  at  its 
annual  and  other  meetings,  a  sum  not  exceeding  eight 
hundred  dollars. 

Sect.  5.  The  board  shall  be  a  board  of  overseers  of 
the  Massachusetts  Agricultural  College,  with  powers  and 
duties  to  be  defined  and  fixed  by  the  governor  and  cooo- 
cil,  but  such  powers  shall  not  control  the  action  of  the 
trustees  of  said  college,  or  negative  their  pK>wer8  and 
duties  as  defined  by  chapter  two  hundred  and  twenty  of 
the  acts  of  the  year  eighteen  hundred  and  sixty-three. 

Sect.  6.  The  board  shall  investigate  such  subjects 
relating  to  improvement  in  agriculture  in  this  commonr 
wealth  as  they  may  think  proper,  and  may  take,  hold  io 
trust,  and  exercise  control  over  donations  or  bequest? 
made  to  them  for  promoting  agricultural  education  or  the 
general  interests  of  husbandry. 

Sect.  7.  They  may  fix  the  days  on  which  the  dififerent 
agricultural  societies  shall  commence  their  exhibitions, 
and  may  prescribe  forms  for  and  regulate  the  retarn? 
required  of  said  societies,  and  shall  furnish  to  the  secre- 
tary  of  each  society  such  blanks  as  they  may  deem  neces- 
sary to  secure  uniform  and  reliable  statistics. 

Sect.  8.  They  shall  annually,  on  or  before  the  fourth 
Wednesday  of  January,  by  their  chairman  or  secretary, 
submit  to  the  general  court  a  detailed  report  of  tbeir 
doings,  with  such  recommendations  and  suggestions  as  the 
interests  of  agriculture  may  require. 

Sect.  9.  The  secretary  of  the  board  shall  in  each  year 
cause  to  be  made  and  published  for  distribution  as  full  as 
abstract  of  the  returns  of  the  agricultural  societies  as  be 
may  deem  useful. 

Sect.  10.  He  may  appoint  one  or  more  suitable  agents 
to  visit,  under  the  direction  of  the  board,  the  towns  in  the 
commonwealth  for  the  purpose  of  inquiring  into  the  meth- 
ods and  wants  of  practical  husbandry  ;  of  ascertaining  the 
adaptation  of  agricultural  products  to  soil,  climate,  and 
markets ;  of  encouraging  the  establishment  of  farmers' 
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clubs,  agricultural  libraries,  and  reading-rooms ;  and  of 
disseminating  useful  information  in  agriculture  by  means 
of  lectures  or  otherwise ;  and  such  agents  shall  annually 
in  October  make  to  the  secretary  detailed  reports. 


An  Act  to  provide  for  the  Protection  of  Dairy  Products  and 
to  establish  a  State  Dairy  Bureau. 

[Chap.  412,  AeU  of  1801.] 

Section  1.  Whoever  sells  or  offers  for  sale,  to  any  saie  of  butter 
person  who  asks,  sends  or  inquires  for  butter,  any  oleo-  *"  * 
margarine,  butterine  or  any  substance  made  in  imitation 
of  or  semblance  of  pure  butter,  not  made  entirely  from 
the  milk  of  cows,  with  or  without  coloring  matter,  shall 
be  declared  guilty  of  fraud  and  punished  by  a  fine  of  not 
less  than  one  hundred  dollars  for  each  offence. 

Sect.  2.     Whoever  exposes    for    sale  oleomargarine,  oieomarga. 
butterine  or  any  substance  made  in  imitation  or  semblance  packa^set  to 
of  pure  butter,  not  marked  and  distinguished  by  all  the  marked  when 
marks,  words  and  stamps  required  by  existing  laws,  and  ^S^r*  "*' 
not  having  in  addition  thereto  upon  every  opened  tub, 
package  or  parcel  thereof  a  placard  with  the  word  '^  oleo- 
margarine" printed  thereon  in  plain,  uncondensed  gothic 
letters,  not  less  than  one  inch  long,  shall  be  fined  not  less 
than  one  hundred  dollars  for  each  offence. 

Sect.  3.  Whoever  sells  oleomargarine,  butterine  or  Penalty  for 
any  other  substance  made  in  imitation  or  semblance  of  same  an. 
pure  butter,  from  any  dwelling,  store,  office  or  public  mart 
shall  have  conspicuously  posted  thereon  the  placard  or 
sign,  in  letters  not  less  than  four  inches  in  length,  *^  oleo- 
margarine sold  here,"  or  '^  butterine  sold  here,"  said 
placard  to  be  approved  by  the  bureau  hereinafter  provided 
for  by  this  act.  Any  person  neglecting  or  failing  to  post 
the  placard  herein  provided  for  shall  be  punished  by  a  fine 
of  not  less  than  one  hundred  dollars  for  the  first  offence 
and  one  hundred  dollars  for  each  day's  neglect  thereafter. 

Sect.  4.     Whoever  peddles,  sells  or  delivers  from  any  Wagona  to  bo 
cart,  wagon  or  other  vehicle,  upon  the  public  streets  or  censed  to  seu 
ways,  oleomargarine,  butterine  or  any  substance  made  in  rinS."*'**" 
imitation  or  semblance  of  pure  butter,  not  having  on  both 
sides  of  said  cart,  wagon  or  other  vehicle  the  placard  in 
uncondensed  gothic  letters,  not  less  than  tiiree  inches  in 
length,  ^^  licensed  to  sell  oleomargarine,"  siiall  be  pun- 
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ished  by  a  fine  of  not  less  than  one  hundred  dollars  or 
imprisonment  for  not  less  than  thirty  days  for  each 
offence. 

Sect.  5.  Whoever  famishes,  or  causes  to  be  fur- 
nished, in  any  hotel,  restaurant  or  at  any  lunch  counter, 
oleomargarine  or  butterine  to  any  guest  or  patron  of  saeb 
hotel,  restaurant  or  lunch  counter,  in  the  place  or  stead  of 
batter  shall  notify  said  guest  or  patron  that  the  substance 
so  furnished  is  not  butter,  and  any  party  so  furnishing 
without  such  notice  shall  be  punished  by  a  fine  of  not  less 
than  ten  nor  more  than  fifty  dollars  for  each  offence. 

Sect.  6.  The  governor,  by  and  with  the  consent  of 
the  council,  shall  appoint  an  assistant  to  the  secretary  of 
the  board  of  agi'iculture,  at  an  annual  salary  of  twelve 
hundred  dollars,  and  expenses  necessarily  incurred  in  the 
discharge  of  his  duties,  to  assist  in  the  work  prescribed 
in  the  eleventh  section  of  this  act.  Said  appointee  shall 
hold  office  for  two  years  or  till  his  successor  is  appointed, 
unless  sooner  removed  from  office  by  the  governor,  aod 
his  successor  shall  be  appointed  as  above  provided  for. 

Sect.  7.  In  order  to  secure  the  better  enforcement 
of  the  provisions  of  this  act  and  to  promote  the 
improvement  of  the  products  of  the  dairy,  the  governor, 
by  and  with  the  advice  and  consent  of  the  council,  shall 
appoint  three  members  of  the  board  of  agriculture,  to  con- 
stitute a  dairy  bureau  of  said  board,  one  to  serve  for 
three  years,  one  for  two  years  and  one  for  one  year  from 
the  first  day  of  July  in  the  year  eighteen  hundred  and 
ninety-one,  or  for  such  shorter  terms  respectively  as  they 
may  continue  to  be  members  of  said  board  of  agriculture; 
and,  prior  to  the  first  day  of  July  in  each  succeeding 
year,  the  governor  shall  appoint  from  said  board  one 
member  of  said  bureau  to  serve  for  three  years  or  for 
such  shorter  term,  as  aforesaid.  No  person  shall  continue 
to  be  a  member  of  said  bureau  after  he  has  ceased  to  be 
a  member  of  said  board,  but,  on  his  ceasing  to  be  a  mem- 
ber of  said  board,  his  place  on  said  bureau  shall  be  filled 
by  the  appointment  of  another  member  of  said  boai*d,  as 
aforesaid.  The  secretary  of  said  board  shall  be  the 
executive  officer  of  said  bureau  subject  to  its  control  and 
direction,  and  said  secretary  shall,  upon  assuming  said 
duties,  receive,  in  addition  to  his  present  salary,  five  hun- 
dred dollars  per  annum.  The  governor  may  at  any  time 
terminate  the  service  of  any  member  of  said  board  as  a 
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member  of  said  bureau  and  may  appoint  any  other  mem- 
ber of  said  board  in  his  place,  as  above  provided.     Mem-  icemben  of 
bers  of  said  bureau  shall  serve  without  pay  and  shall  Mrve  without 
have  power  to  enforce  all  laws  relating  to  dairy  products  S?'^^^*"* 
and  imitations  thereof,  and  to  employ  such  agents,  assist-  igos,  chap, 
ants,  experts,  chemists  or  counsel  as  may  be  necessary  ^^'^ 
therefor.     Said  bureau,  in  the  discharge  of  its  duties,  shall 
be  subject  to  the  general  direction  and  control  of  the 
board  of  agriculture. 
Sect.  8.    The  bureau  may  expend  a  sum  not  exceeding  May  expend 

not  exoeedlof 

four  thousand  dollars  in  carrying  forward  the  work  of  the  $4,000 ;  re- 
bureau,  and  shall  make  annual  reports  in  detail  to  the  ^ 
legislature,  not  later  than  the  fifteenth  day  of  January  in 
each  year,  of  the  number  of  assistants,  experts,  chemists, 
agents  and  counsel  employed,  and  their  expenses  and  dis- 
bursements, with  such  other  information  as  shall  be  for 
the  advantage  of  the  dairy  interests  in  the  state,  and  they 
shall  make  full  reports  of  all  investigations  made  by  them 
with  all  cases  prosecuted  and  the  results  of  such  prosecu-  to  make  de. 
tion.      They  shall  make  detailed  statements  of  the  said  menu  of^^' 
expenses  to  the  auditor  of  the  Commonwealth,  on  which  theau^^r  of 
payment  shall  be  made  to  the  extent  of  the  appropriation.   woaUh?*'"°° 

Sect.  9.     Said  bureau  and  such  agents  and  counsel  as  To  have  ac- 
they  shall   duly  authorize   for  that  purpose  shall  have  pul^e  where 
access,  ingress  and  egress  to  and  from  all  places  of  busi-  are'scSd,  ^. 
ness,  factories,  buildings,  carriages  and  cars,  used  in  the 
manufacture  and  sale  of  any  dairy  products,  or  imitation 
dairy  products,  and  shall  have  access  to  all  vessels  and 
cans  used  in  such  manufacture  and  sale,  and  shall  have 
all  the  authority  given  by  law  to  the  state  board  of  health 
and  any  officer  thereof,  and  to  the  milk  inspectors,  in  the 
enforcement  of  all  laws  relating  to  dairy  products  or  imi- 
tations thereof,  and  in  the  prosecutions  of  violations  of 
said  laws. 

Sect.  10.     The  said  bureau  may  work  in  unison  with  May  work  in 

unison  with 

the  state  board  of  health,  and  with  inspectors  of  milk,  but  lute  board  of 
they  shall  not  restrict,  limit  or  interfere  with  the  duties  of  tpectort  of 
said  officers.     Nothing  herein  contained  shall  be  held  to         ' 
circumscribe  the  rights  of  said  bureau  in  the  prosecution 
of  offenders  of  the  so-called  dairy  laws,  or  all  laws  relating 
to  milk,  butter,  cheese  or  any  adulterations  or  imitations 
thereof,  wherever  found  within  the  Commonwealth. 

Sect.  11.     It  shall  be  the  duty  of  the  said  bureau  to  Toinveetigate 
investigate  all  dairy  products  and  imitation  dairy  products  and^^mitet?on 
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2Sf eto!^  bought  or  sold  within  the  Commonwealth ;  to  enforce  all 
laws  for  the  manufacture,  transfer  and  sale  of  all  dairy 
products  and  all  imitation  dairy  products- within  the  Com- 
monwealth, with  all  the  powers  needed  for  the  same;  to 
investigate  all  methods  of  butter  and  cheese  making  io 
cheese  factories  or  creameries,  and  to  disseminate  socb 
information  as  shall  be  of  service  in  producing  a  more 
uniform  dairy  product,  of  higher  grade,  and  better  quality. 

S^hiSSI?**       Sect.  12.     All  fines  recovered  under  this  act  shall  be 

"'y-  payable  to  the  treasury  of  the  Commonwealth. 

si^p^^itwoi?*  Sect.  13.  This  act  shall  take  effect  on  the  first  day  of 
September  in  the  year  eighteen  hundred  and  ninetv-one. 


An  Act  providinflT  Compensation  for  the  Members  of  the 

State  Dairy  Bureau. 

[Chap.  130,  Acts  of  1892.]     ' 

2?SISbSS!**"  Section  1.  From  and  after  the  first  day  of  January  in 
of^^iry  bu.  ^jjg  yg^j  eighteen  hundred  and  ninety-two  the  members  of 
the  state  dairy  bureau  shall  be  allowed  from  the  treasary  of 
the  Commonwealth  five  dollars  a  day  for  each  day  of  actual 
service  in  the  discharge  of  their  duties  as  members  of  said 
bureau,  in  addition  to  their  actual  travelling  expenses. 
The  amount  so  allowed  shall  be  paid  from  the  sum  no^ 
limited  by  section  eight  of  chapter  four  hundred  and 
twelve  of  the  acts  of  the  year  eighteen  hundred  aoil 
ninety-one  for  can*ying  forward  the  work  of  said  bureau. 
Sect.  2.     This  act  shall  take  effect  upon  its  passage. 


An  Act  to  authorize  the  State  Board  of  Aerriculture  to  col- 
lect and  circulate  Information  relatingr  to  Abandoned 
Farms. 

[Chap.  280,  AcU  of  1801.] 

To  obtain  and       SECTION  1.     The  State  board  of  agriculture  is  herebv 

circulate  iD<  ..-in, 

formation        authorized  to  collect  all  necessary  information  in  r^ani 

relative  to  »?  «? 

abandoned  to  the  Opportunities  for  developing  the  agricultural  re- 
sources  of  the  Commonwealth  through  the  repopulatiog 
of  abandoned  or  partially  abandoned  farms,  and  cau^e 
the  facts  obtained,  and  a  statement  of  the  advantages 
offered,  to  be  circulated  where  and  in  such  manner  as 
the  said  board  may  consider  for  the  best  interests  of 
the  Commonwealth. 
not?°ex<»ed  Sect.  2.  In  Order  to  properlj'  carry  out  the  provisions 
$2,000.  of   section  one  of   this  act,  a  sum   not  exceeding  two 
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thousand  dollars  may  be  expended,  and  the  bills  for 
such  expenditures  properly  approved  by  the  persons 
authorized  by  said  state  board  to  investigate  the  matter, 
shall  be  sent  to  the  auditor  of  the  Commonwealth  who 
shall  certify  them  in  the  same  manner  as  other  claims 
against  the  Commonwealth. 
Sect.  8.    This  act  shall  take  effect  upon  its  passage. 


To  provide  aeralnst  Depredations  by  the  Insect  known  as 
the  Ocnerla  dlspar  or  Oypsy  Moth. 

[Chap.  210,  Acu  of  1891.] 

Section  1.     The  state  board  of  agriculture  is  hereby  Bxtermina. 
authorized,  empowered  and  directed  to  provide  and  carry  o«Deria4rtpar 
into  execution  all  reasonable  measures  to   prevent   the  ^Sf'^ 
spreading  and  to  secure  the  extermination  of  the  ocneria 
dispar  or  gypsy  moth  in  this  Commonwealth  ;  and  to  this 
end  said  board  shall  have  full  authority  to  provide  all 
necessary  material  and  appliances,  and  to  employ  such 
competent  persons,  servants  and  agents  as  it  shall  from 
time  to  time  deem  necessary  in  the  carrying  out  the  pur- 
poses of  this  act ;  and  said  board  shall  also  have  the  light 
itself  or  by  any  persons,  servants  or  agents   employed 
by  it  under  the  provisions  of  this  act  to  enter  upon  the 
lands  of  any  person. 

Sect.  2.     The  owner  of  any  land  so  entered  upon,  who  Remedy  of 
shall  suffer  damage  by  such  eutry  and  acts  done  thereon  Buffering  ^°^ 
by  said  state  board  of  agriculture  or  under  its  direction,  <**™*^«» 
may  recover  the  same  of  the  city  or  town  in  which  the 
lands  so  claimed  to  have  been  damaged  are  situate,  by 
action  of  contract;   but  any  benefits  received   by  such 
entry  and  the  acts  done  on  such  lands  in  the  execution  of 
the  purposes  of  this  act  shall  be  determined  by  the  court 
or  jury  before  whom  such  action  is  heard,  and  the  amount 
thereof  shall  be  applied  in  the  reduction  of  said  damages ; 
and  the  Commonwealth  shall  refund  to  said  city  or  town 
one-half  of  the  amount  of  the  damages  recovered. 

Sect.  3.     Said  state  board  of  agriculture   shall  have  Board  of  agrt- 
full  authority  to  make  from  time  to  time  such  rules  and  maLVruiey 
regulations  in  furtherance  of  the  purposes  of  this  act  as  it  JSm?^'* 
shall  deem  needful,  which  rules  and  regulations  shall  be 
published  in  one  or  more  newspapers  published  in  the 
county  of  Suffolk ;  and  copies  of  such  rules  and  regula- 
tions shall  be  posted  in  at  least  three  public  places  in 
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To  ke«p  a 
record  of  lU 
tranaaotiont 
and  report 
to  the  gen- 
oral  ooart. 


Compenaation 
of  agents  and 
aerranta, 


Penalty  for 
obBtmcting 
agents  en- 
gaged in  exe- 
cuting par- 
posea  of  act. 


The  insect  or 
Its  egga,  etc., 
not  to  be 
brought  into 
the  state,  etc., 
tinder  pen- 
alty. 


I^ower  of  state 
board  may  be 
executed  by 
secretary, 
etc. 


Moneys  here- 
tofore appro- 
priated  to  be 
expended  by 
the  board. 


each  city  or  town  in  which  said  ocneria  dispar  or  gypsy 
moth  shall  be  found  by  said  board  to  exist  and  a  oopj 
thereof  shall  be  filed  with  the  city  clerk  of  each  sach  city 
and  with  the  town  clerk  of  each  such  town ;  and  any  person 
who  shall  knowingly  violate  any  of  the  provisions  thereof 
shall  be  punished  for  each  violation  by  a  fine  not  exced- 
ing  twenty-five  dollars. 

Sect.  4.  Said  state  board  of  agriculture  shall  keep  a 
record  of  its  transactions  and  a  full  account  of  all  its 
expenditures  under  this  act,  and  shall  by  its  chairman  or 
secretary  make  report  thereof,  with  such  recommendatioDS 
and  suggestions  as  said  board  shall  deem  necessary,  oo 
or  before  the  fourth  Wednesday  in  January,  to  the  general 
court. 

Sect.  5.  Said  state  board  of  agriculture  shall  estab- 
lish the  rate  of  compensation  of  any  persons,  servants  or 
agents  employed  by  it  under  this  act. 

Sect.  6.  Any  person  who  shall  purposely  resist  or 
obstruct  said  state  board  of  agriculture,  or  any  persons, 
servants  or  agents  employed  by  it  under  the  provisions  of 
this  act,  while  engaged  in  the  execution  of  the  purposes 
of  this  act,  shall  be  punished  by  a  fine  not  exceeding 
twenty-five  dollars  for  each  offence. 

Sect.  7.  It  shall  be  unlawful  for  any  person  know- 
ingly to  bring  the  insect  known  as  the  ocneria  dispar  or 
gypsy  moth,  or  its  nests  or  eggs,  within  this  Common- 
wealth; or  for  any  person  knowingly  to  transport  said 
insect,  or  its  nests  or  eggs,  from  any  town  or  city  to 
another  town  or  city  within  this  Commonwealth.  Any 
person  who  shall  offend  against  the  provisions  of  this 
section  shall  be  punished  by  a  fine  not  exceeding  two 
hundred  dollars  or  by  imprisonment  in  the  house  of  cor- 
rection not  exceeding  sixty  days,  or  by  both  such  fine  and 
imprisonment. 

Sect.  8.  The  said  state  board  of  agriculture  may  exercise 
all  the  duties  and  powers  herein  conferred  upon  said 
board,  by  and  through  its  secretary  and  such  members  of 
said  board  as  it  may  designate  and  appoint  to  have  in 
charge,  in  conjunction  with  its  secretary,  the  execution  of 
the  purposes  of  this  act. 

Sect.  9 .  A 11  moneys  heretofore  appropriated  or  author- 
ized to  be  expended  under  the  pi*ovisions  of  chapters 
ninety-five  and  one  hundred  and  fifty-seven  of  the  acts  of 
the  year  eighteen  hundred  and  ninety  or  by  any  other  act, 
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and  not  heretofore  expended,  are  hereby  appropriated  and 
aathorized  to  be  expended  by  the  said  board  in  carrying 
oat  the  purposes  of  this  act. 

Sect.  10.    All  the  property  acquired  and  records  kept  Property  ao- 
under  the  provisions  of  said  chapter  ninety-flve  of  the  acts  records  kept 

r  .7  to  be  delivered 

of  the  year  eighteen  hundred  and  ninety  shall  be  delivered  to  the  board, 
into  the  custody  of  said  board,  and  said  board  is  authorized 
to  take,  receive  and  use  the  same  for  the  purposes  of  this 
act. 

Sect.  11.  Chapter  ninety-five  of  the  acts  of  the  year 
eighteen  hundred  and  ninety  is  hereby  repealed,  but  all 
claims  for  damages  under  said  chapter  ninety-five  for 
entry  upon  and  acts  done  on  the  lands  of  any  person  may 
be  prosecuted,  as  therein  provided,  against  the  city  or 
town  wherein  the  lands  entered  upon  are  situate,  and  the 
damages  shall  be  ascertained  and  one-half  of  the  amount 
thereof  recovered  against  any  city  or  town  shall  be  re* 
funded  to  such  city  or  town  as  provided  in  said  chapter 
ninety-five. 


An  Act  relative  to  preBervlngr  Ornamental  and  Shade  Trees 

on  the  Hlgrhways. 

[Chapter  196,  Aote  of  1890.] 

Section  1.    The  mayor  and  aldermen  of  the  cities  and  siiade,ete., 

•^  treee  to  be 

the  selectmen  of  the  towns  within  the  Commonwealth  are  designated 

aod  pre- 

hereby  authorized  to  designate  and  preserve,  as  hereinafter  eerred. 
provided  in  this  act,  trees  within  the  limits  of  the  highways 
for  the  purposes  of  ornament  and  shade ;  and  to  so  desig- 
nate not  less  than  one  such  tree  in  every  thirty-three  feet 
where  such  trees  are  growing  and  are  of  a  diameter  of  one 
inch  or  more. 

Sect.  2.  Said  mayor  and  aldermen  and  selectmen  Method  of 
shall  designate  such  trees  as  are  selected  by  them  for  the  i^f^d^  ^^' 
purposes  set  forth  in  this  act  by  driving  into  the  same,  at 
a  point  not  less  than  four  nor  more  than  six  feet  from  the 
ground  and  on  the  side  toward  the  centre  of  the  highway, 
a  nail  or  spike  with  a  head  with  the  letter  M  plainly  im- 
pressed npon  it ;  said  nails  and  spikes  to  be  procured  and 
furnished  by  the  secretary  of  the  state  board  of  agriculture 
to  said  mayor  and  aldermen  and  selectmen  as  required  by 
them  for  the  purposes  of  this  act.  Said  mayor  and  alder- 
men and  selectmen  shall  renew  such  of  said  nails  and 
spikes  as  shall  have  been  destroyed  or  defaced ;  and  shall 
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also  designate,  in  the  same  manner  as  hereinbefore  stated, 
such  other  trees  as  in  their  judgment  should  be  so  desig- 
nated to  carry  out  the  requirements  of  this  act. 

PeiwitiM.  Sect.  3.     Whoever  wantonly  injures,  defaces  or  de- 

stroys any  tree  thus  designated,  or  any  of  said  nails  or 
spikes  affixed  to  such  trees,  shall  forfeit  not  less  than  fire 
nor  more  than  one  hundred  dollars,  to  be  recovered  by 
complaint,  one-half  to  the  complainant  and  one-half  to  the 
use  of  the  town  wherein  the  offence  was  committed. 

pfs^!  Sect.  4.     This  act  shall  not  apply  to  ornameDtal  or 

shade  trees  whose  preservation  is  now  provided  for  bv 
chapter  fifty-four  of  the  Public  Statutes  and  the  acts 
amendatory  thereof. 


An  Act  authorlzingr  Towns  and  Cities  to  provide  for  the 
Preservation  and  Reproduction  of  Forests. 

[Chap.  256,  AcU  of  1882,  Beot«.  1,  2,  3,  4,  5.] 

ProMrvatioD         SECTION  1.     The  voters  of   any  town,   at   a  meeting 

and  culture  of  .^  ^ 

forest  treM  by  legally  Called  for  the  purpose,  and  the  city  council  of  any 

cliiea  and 

towoa.  city,  may,  for  the  purpose  of  devoting  a  portion  of  the 

territory  of  such  town  or  city  to  the  preservation,  repro- 
duction and  culture  of  forest  trees  for  the  sake  of  tbe 
wood  and  timber  thereon,  or  for  the  preservation  of  the 
water  supply  of  such  town  or  city,  take  or  purchase  any 
land  within  the  limits  of  such  town  or  city,  may  make 
appropriations  of  money  for  such  taking  or  purchase, 
may  receive  donations  of  money  or  land  for  the  said 
purposes,  and  may  make  a  public  domain  of  the  land  so 
devoted,  subject  to  the  regulations  hereinafter  prescribed. 
The  title  of  all  lands  so  taken,  purchased  or  received 
shall  vest  in  the  Commonwealth,  and  shall  be  held  in 
perpetuity  for  the  benefit  of  the  town  or  city  in  which 
such  land  is  situated. 

Description  of       Sect.  2.     A  towu  or  city  taking  land  under  this  act 

the  land  taken      ,     „        .  ,  ^  o 

to  be  recorded  shall.  Within  Sixty  days  after  such  taking,  file  and  canae 

In  Uie  regUtry  ^  j         */  e» 

of  deeds.  to  be  recorded  in  the  registry  of  deeds  for  the  county  or 
district  in  which  the  land  is  situated  a  description  thereof 
sufiSciently  accurate  for  identifying  the  same.  In  case 
such  town  or  city  and  the  owner  of  such  land  do  not 
agree  upon  the  damage  occasioned  by  such  taking,  sach 
damage  shall  be  ascertained  and  determined  in  the 
manner  provided  in  case  of  the  taking  of  land  for  a 
highway  in  such   town  or  city,  and  such  town  or  city 
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shall  thereapon  pay  such  sums  as  may  finally  be  deter- 
mined to  be  due. 

Sect.  3.     The  state  board  of  agriculture  shall  act  as  Board  of 
a  board  of  forestry,  without  pay,  except  for  necessary  wrvewithoat 
travelling  expenses,  and  shall  have  the  supervision  and  appoint 
management  of  all  such  public  domains,  and  shall  make    ^^^' 
all  necessary  regulations  for  their  care  and  use  and  for 
the  increase  and  preservation  of  the  timber,  wood  and 
undergrowth  thereon,  and  for  the  planting  and  cultivating 
of  trees  therein.    The  said  board  shall  appoint  one  or  more 
persons,  to  be  called  keepers,  to  have  charge,  subject  to  its 
direction,  of  each  such  public  domain,  enforce  its  regula- 
tions and  perform  such  labor  thereon  as  said  board  shall 
require ;  and  said  keepers  shall  have  the  same  power  to  pro- 
tect such  domain  from  injury  and  trespass,  and  to  keep 
the  peace  therein  as  constables  and  police  officers  in  towns. 

Sect.  4.     Said  board  may  lease  any  building  that  may     may  lease 
be  on  any  such  public  domain  on  such  terms  as  it  shall  laad. 
deem  expedient.     All  sums  which  may  be  derived  from  Proceeds  of 
rents   and  from  the  sale  of  the  products  of  any  such  uctstoEepaid 
domain  shall  be  paid  to  said  board  and  shall  be  applied 
by  it,  so  far  as  necessary,  to  the  management,  care, 
cultivation  and  improvement  of  such  domain ;   and  any 
surplus  remaining  in  any  year  shall  be  paid  over  to  the 
city  or  town  in  which  such  domain  is  situated.     Said 
board  shall  not,  however,  expend  upon  or  on  account  of 
any  such  public  domain  in  any  year  a  greater  amount 
than  it  receives  as  aforesaid. 

Sect.  5.     A  city  or  town  in  which  any  such  public  do-  Baiidinnfor 
main  is  situated  may  erect  thereon  any  building  for  public  aod  recreation 
instruction  or  recreation,  provided  that  such  use  thereof  ""^^ 
is  not  in  the  judgment  of  said  board  inconsistent  with  the 
purposes  expressed  in  section  one. 


*  An  Act  to  estsbllsli  an  Affiicultursl  Experiment  Station. 

[Chap.  212,  Acts  of  1882,  SecU.  1,  2,  3.] 

Section  1.    An  agricultural  experiment  station  shall  Experiment 

station  estab- 

be  established  and  maintained  at  the  Massachusetts  agri-  ushed. 
cultural  collie  in  the  town  of  Amherst. 


Sect.  2.    The  management  of   said  station   shall  be  Manasemeot 

▼estea  li 
board  of 
control. 


^  lasen 

vested  in  a  board  of  control  of  seven  persons  of  which  board  ot 


*  Chapter  143  of  the  Acts  of  1894  provides  for  the  consolidation  of  the 
Massachnsetts  Experiment  Station  with  the  Experiment  Department  of 
the  If  asaachnsetts  Agrlenltnral  Coltes** 
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ProTiso. 


Board  to 
make  report 
to  the  leglB- 
lature. 


board  the  governor  shall  be  president  ex  officio,  and  of 
which  two  members  shall  be  elected  from  the  state  board 
of  agriculture,  by  said  board  of  agriculture ;  two  from  the 
trustees  of  the  Massachusetts  agricultural  college,  by  said 
trustees;  one  from  the  Massachusetts  society  for  pro- 
moting agriculture,  by  said  society;  and  the  remainiDg 
member  shall  be  the  president  of  the  Massachusetts  agri- 
cultural college.  The  said  board  shall  choose  a  secretary 
and  treasurer. 

[Section  2  has  been  amended  by  Acts  of  1888,  chap. 
833,  sect.  1,  so  as  to  read  as  follows: — The  manage- 
ment of  said  station  shall  be  vested  in  a  board  of  control 
of  eleven  persons,  of  which  board  the  governor  shall  be 
president  ex  officio,  and  of  which  two  members  shall  b< 
elected  from  the  state  board  of  agriculture,  by  said  board 
of  agriculture ;  two  from  the  trustees  of  the  Massachusetts 
agricultural  college,  by  said  trustees ;  one  from  the  Massa- 
chusetts society  for  promoting  agriculture,  by  said  society ; 
one  from  the  Massachusetts  state  grange,  by  said  state 
grange ;  one  from  the  Massachusetts  horticultural  society, 
by  said  society ;  and  the  remaining  members  shall  be  the 
president  of  the  Massachusetts  agricultural  college,  the 
director  of  the  Massachusetts  agricultural  experiment 
station  and  the  secretary  of  the  state  board  of  agriculture  : 
provided^  however^  that  no  person  so  elected  by  any  of 
the  above  named  boards  or  societies  shall  continue  to  be 
a  member  of  said  board  of  control  after  he  has  ceased  to 
be  a  member  of  the  board  or  of  the  society  by  which  he 
was  elected.  The  said  board  shall  choose  a  secretary  and 
treasurer.] 

Sect.  3.  The  said  board  of  control  shall  hold  an  annual 
meeting  in  the  month  of  January,  at  which  time  it  shall 
make  to  the  legislature  a  detailed  report  of  all  moneys 
expended  by  its  order,  and  of  the  results  of  the  experi- 
ments and  investigations  conducted  at  said  station,  with 
the  name  of  each  experimenter  attached  to  the  report  of 
his  own  work,  which  detailed  report  shall  be  printed  in 
the  annual  report  of  the  secretary  of  the  state  board  of 
agriculture.  


Agricultural 
experiment 
station  to 


An  Act  relatingr  to  the  Annual  Beport  of  the  Board  of 
Control  of  the  Afirricultursl  Experiment  Station. 

[Chap.  105,  Acta  of  1883.] 

The  board  of  control  of  the  agricultural   experiment 
station  shall  annually,  in  the  month  of  January,  make  a 
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detailed  report  to  the  state  board  of  agricalture  of  all  JJlI^Jt  to""** 
moneys  expended  by  its  order,  and  of  the  results  of  the  ^^^^  •«^- 
experiments  and  investigations  conducted  at  said  station, 
with  the  name  of  each  experimenter  attached  to  the  report 
of  his  own  work. 

Board  of  SupervlBors  of  Ststlstles. 
[P.  B.,  Chap.  81,  Sect.  17.] 

Sect.  17.    The  secretary  of  the  commonwealth,  the  Board  of 
secretaries  of  the  boards  of  agriculture,  of  education,  and  ■uSuuca.'*^ 

Bob  1877  AO 

of  the  state  board  of  health,  lunacy,  and  charity,  and  the  ' 

chief  of  the  bureau  of  statistics  of  labor,  shall  constitute  a 
board  of  supervisors  of  statistics,  who  shall  serve  without 

pay-  

An  Act  conoemlner  the  Prlntingr  and  Distribution  of  Cer- 
tain Beports  and  Public  Doouznents. 

[Chap.  800,  AeU  of  1885,  Sact.  1.] 

Section  1.    There  shall  be  printed  annually  the  num«  DoenoMDU 
ber  of  copies  of  documents  and  reports  specified  in  this  *"  ^^ 
section,  the  same  to  be  numbered  in  the  series  of  Public 
Documents,  and  distributed  as  herein  provided :    Report  Agrioaitnn. 
of  secretary  of  board  of  agriculture,   twelve   thousand 
copies ;  twenty-five  copies  thereof  to  be  furnished  to  each 
member  of  the  legislature. 

This  has  been  amended  by  Acts  of  1888,  chap.  256  :  — 

Sect.  1 .    There  shall  be  printed  annually  fifteen  thou-  Addmonai 
sand  copies  of  the  report  of  the  secretary  of  the  state  Horeury  of  ^ 
board  of  agriculture ;  and  twenty-five  thousand  copies  of  ^ajricailmr^ 
the  report  of  the  board  of  control  of  the  state  agricultural  *^' 
experiment  station. 

Sect.  2.  Of  the  reports  of  the  board  of  control  of  the 
state  agricultural  experiment  station  provided  for  in  sec- 
tion one  of  this  chapter,  fifteen  thousand  copies  shall  be 
bound  with  the  reports  of  the  secretary  of  the  state  board 
of  agriculture,  and  eight  thousand  copies  shall  be  for  the 
use  of  the  said  board  of  control. 


Printing  and  Distribution  of  Publio  Doouments. 

[P.  Sh  Chap.  4,  Saet.  11.] 

Sect,  11.     The   treasurer,   auditor,   attorney-general,  RaportofUia 

board  of  agri- 

adjutant-general,  board  of  education,  and  board  of  agri-  culture  may 

ba  put  In  typo 

culture,  may  require  any  portion  of  their  reports  to  be  put  in  advanoe. 
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in  type  previous  to  the  first  Wednesday  in  Januaij 
annually,  when  the  same  can  be  done  consistently  with 
the  public  advantage. 


An  Act  for  the  Suppression  of  ContagTious  Diseases  among 

Domestic  Animals. 

^  [Chmp.  252,  Aets  of  1887,  Sect.  19.] 

I  AUtraijtof  Sect.  19.     Cattle    commissioners    now    or    hereafter 

'  report  of 

cattle  commia.  appointed  shall  keep  a  full  record  of  their  doings,  and 
printed  In  report  the  same  to  the  legislature  on  or  before  the  tenth 
I  board  of  agri.   day  of  January  in  each  year  unless  sooner  required  bj  the 


eaUare. 


governor ;  and  an  abstract  of  the  same  shall  be  printed  in 
the  annual  report  of  the  state  board  of  agriculture. 
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STATUTES    RELATING    TO  AGRICULTURAL  AND 

HORTICULTURAL  SOCIETIES. 


PUBLIC    STATUTES.  — CHAPTER  114. 


INDEX. 


Bbctiom 

1.  Agricaltaiml  ■oeietiet  may  be  entitled 
to  anniwl  earn  from  the  treMuiy,  by, 
etc. 

2.  Societiee  elaJmlng  bonnty  to  file  oertlfl. 


4. 


«. 

7. 
8. 
9. 

10. 
11. 
13. 
13. 
14. 


Amoant  of  bonnty.     State  board  may 
withhold  the  eame. 

Sooletiee  may  make  rulea  for  dlatrtba* 
tlott  of  bounty. 

to  make  annual  retarDe*  with  paaaagee, 
«<«.«  marked. 
Forfeltnre  of  bounty. 
Preinlama  to  be  offered  by  soetetlee,  etc. 

for  tree*  for  ahip  timber. 
AU  eitlxene  of  connty  may  become  mem- 
bera,  and  compete  for  premiama. 
Snrplna  to  be  at  Intereat. 
To  what  aoeletlea  provialoBa  apply> 
Cattle  ahowa  resnlaled. 
Penalty. 
Bztent  of  foregoing  provlaiona. 


Bbotxox 

15.  Marahala  to  be  appointed ;  to  hare  pow- 
ers of  oonatablee. 

10.  Bales  for  ascertaining  amoant  of  pre- 
minro  crops. 

17.  Premiams  for  experiments. 

▲■■OCIATXONS   VOB   IKCOtJBAeiNG 
AQBICUVTVVE,   BT<3. 

18.  Ten  or  more  persona  may  become  a  eot^ 
poration.    Powers  and  privileges. 

rARXXRfl*  CLUBS. 

10.  Farmers'  dobs  to  receive  pablioatfontf, 
etc. 

•OOD  OBOBB  AT  TAIBB,  BTO. 

20.  Societies,  etc.,  may  make  regulations  for 
preservation  of  peace  at  fairs,  etc. 

31.  Booths,  etc.,  not  to  be  esublished  within 
half  mile  of  cattle  shows,  without  eoo' 
sent.    Gaming,  etc.,  prohibited. 

22.    Penalty. 


Segtiom  1.  Every  incorporated  agricultural  society 
which  was  entitled  to  bounty  from  the  commonwealth  be- 
fore the  twenty-fifth  day  of  May  in  the  year  eighteen 
hundred  and  sixty-six,  and  every  other  such  society  whose 
exhibition  grounds  and  buildings  are  not  within  twelve 
miles  of  those  of  a  society  then  entitled  to  bounty,  and 
which  has  raised  by  contribution  of  individuals  and  put 
out  at  interest  on  public  or  private  security,  or  invested 
in  real  estate,  buildings,  and  appurtenances  for  its  use 
and  accommodation,  one  thousand  dollars,  as  a  capital 
appropriated  for  its  uses,  shall,  except  when  otherwise 
determined  by  the  state  board  of  agriculture  as  provided 
en  section  three,  ^  entitled  to  receive  in  the  month  of 
October  annually,  out  of  the  treasury  of  the  common- 
wealth, two  hundred  dollars,  and  in  that  proportion  for 


Agricultural 
societies  may 
be  entitled  to 
annual  sum 
from  the 
treasury,  by, 
etc. 

U.  B.  66, 1 1. 
1806,  180,  (  1. 
1870,  268. 
1881,  28A. 
1800,  207. 
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any  greater  sam  so  contributed  and  put  at  interest  or  in- 
vested ;  but  no  society  shall  receive  a  larger  amount  in  one 
year  than  it  has  awarded  and  paid  in  premiums  daring  the 
year  last  preceding,  nor  more  than  six  hundred  dollars: 
provided^  that  if  there  is  only  one  incorporated  agricul- 
tural society  in  any  county,  such  society  shall  be  entitled 
to  receive  said  bounty  notwithstanding  its  exhibitioii 
grounds  and  buildings  are  within  twelve  miles  of  a  society 
entitled  to  said  bounty ;  and  provided^  further^  that  such 
society  shall  not  after  having  received  said  bounty  forfeit 
the  right  to  receive  the  same  by  reason  of  the  subsequent 
incorporation  of  another  society  within  the  same  coantj. 
SuSmfog  Sect.  2.     Every  society  which  claims  bounty  shall  an- 

fii°oertiflcmto  ^^*^^y»  ^^  ^^  before  the  tenth  day  of  January,  file  in  the 
UQ?*m  *  *'  ^®^®  ^^  ^^®  secretary  of  the  board  of  agriculture,  a  cer- 
tificate signed  by  its  president  and  treasurer,  specifying 
under  oath  the  sum  so  contributed  and  put  at  interest  or 
invested,  aud  then  held  so  invested  or  well  secured  as  a 
capital  stock ;  and  also  such  other  returns  of  their  finan- 
cial affairs  as  the  board  of  agriculture  may  require,  npon 
a  blank  to  be  furnished  by  the  secretary  of  the  board  of 
agriculture  to  the  treasurer  of  such  societies. 
Amonntof  Sect.  8.    The  amouut  of  bounty  to  which  a  society  is 

State  board      entitled  for  any  year  shall  be  ascertained  by  the  certificate 

may  withhold  *^  '^  ,  ^ 

same.  last  filed  by  it  under  the  precedmg  section.     But  a  society 

i88i,'28ii.  shall  not  receive  bounty  in  any  year,  if  the  state  board  of 
agriculture,  having  first  given  such  society  full  opportunity 
to  be  heard  in  relation  to  its  financial  affairs  and  general 
management,  so  determines  by  a  two-thirds  vote  of  the 
whole  number  of  its  members  present  at  its  annual  meet- 
ing, and  by  its  secretary  notifies  the  treasurer  of  the  com- 
monwealth  thereof  on  or  before  the  first  day  of  September 
in  such  year. 
SodetiM  may  Sect.  4.  Every  society  receiving  bounty  shall  make 
etc.,  for  du.     guch  rules  and  regulations  for  the  distribution  thereof  as 

tribatioQof  ,    .  ,  ,        . 

bounty.  shall,  in  its  opinion,  best  promote  the  improvement  of 

agriculture ;  subject,  however,  to  the  restrictions  of  sec- 
tions six  to  ten  inclusive. 
anmiS*r«*  Sect.  5.    Every  such  society  shall  annually,  on  or  be- 

turnt,  with      f^^g  (^q  tenth  day  of  January,  make  a  full  return  of  its 

paataffes,  etc.,  •^  -^  ^ 

marked.  doiugs,  signed  by  its  president  and  secretary,  to  the  sec- 

1874,182.         retai'y  of  the  board  of  agriculture,  embracing  a  statement 

of  the  expenditure  of  all  money,  specifying  the  nature  of 

the  encouragement  proposed  by  the  society,  the  objects 
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for  which  fts  premiums  have  been  offered,  and  the  persons 
to  whom  they  have  been  awarded,  and  including  all  re* 
ports  of  committees  and  all  statements  of  experiments 
and  cultivation  regarded  by  the  president  and  secretary 
as  worthy  of  publication,  and  with  such  general  observa- 
tions concerning  the  state  of  agriculture  and  manufactures 
in  the  commonwealth  as  it  may  deem  useful. 

The  return  shall  be  marked  in  such  manner  that  the 
passages  deemed  by  such  officers  most  worthy  of  public 
notice,  study,  and  application  may  be  easily  distinguished. 

Sect.  6.     A  society  which  neglects  in  any  year  to  com-  Forfeitars  of 
ply  with  the  laws  relating  thereto,  or  with  the  regulations  e.  s.  m,  §  e. 
of  the  board  of  agriculture,  shall  not  be  entitled  to  bounty 
in  the  year  next  succeeding. 

Sect.  7.  Every  society  which  receives  said  bounty  Pwmiamt  to 
shall  offer  annually  by  way  of  premiums,  or  shall  otherwise  >ooietiM,  etc. 
apply  for  the  encouragement  or  improvement  of  agricul- 
ture or  manufactures,  a  sum  not  less  than  the  amount  so 
annually  received,  and  shall  offer  such  premiums  for 
agricultural  experiments  and  in  such  manner  as  the  state 
board  of  agriculture  requires. 

Sect.  8.     Every  such  society  shall  annually  offer  such     fortraesfor 
premiums  and  encouragement  for  the  raising  and  pre-  g.%.  m,  s's. 
serving   of  oaks  and  other  forest  trees  as  to  it  seems 
proper  and  best  adapted  to  perpetuate  within  the  common- 
wealth an  adequate  supply  of  ship  timber. 

Sect.  9.     Every  such  society  shall  admit  as  members,  AiidtixeDBof 
upon  equal  terms,  citizens  of  every  town  in  the  county  in  u^m^ben, 
which  it  is  located,  and  all  premiums  offered  shall  be  sub-  imi,  iso,  $  i. 
ject  to  the  competition  of  every  citizen  of  such  county. 

Sect.  10.     All  money  offered  for  premiums  which  is  SarpiMtobe 
not  awarded  or  paid  shall  be  put  out  at  interest  and  added  o.  s.  mTs^. 
to  the  capital  stock  of  the  society. 

Sect.  1 1 .     The  foregoing  provisions,  except  the  proviso  To  what 
in  section  three  authorizing  the  state  board  of  agriculture  visioas^a^y. 
to  withhold  bounty,  shall  not,  except  by  special  enact-  1881/285. 
ment,  extend  to  an  agricultural  society  incorporated  for 
any  territory  less  than  a  county. 

Sect.   12.    Every  society  may  by  its  officers  define  and  Oaaiethowi 
fix  bounds  of  sufficient  extent  for  the  erection  of  its  cattle  <^-  s.  66,  $  11. 
pens  and  yards,  and  for  convenient  passage  ways  to  and 
about  the  same,  on  the  days  of  its   cat^e   shows  and 
exhibitions,  and  also  for  its  ploughing  matches  and  trials 
of  working  oxen ;  within  which  bounds  no  persons  shall 
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be  permitted  to  enter  or  pass  unless  in  conformity  with 
the  regulations  of  the  officers  of  the  society, 
etal^'^fia.       Sect.  18.     Whoever  contrary  to  such  regulations,  and 
after  notice  thereof,  enters  or  passes  within  the  boaods 
so  fixed,  shall  forfeit  a  sum  not  exceeding  five  dollars. 
boSld?.'  Sect.  14.    The  foregoing  provisions  shall  not  author- 

f'j^iJ^*^^'  ize  a  society  to  occupy  or  include  within  such  bounds  the 
land  of  any  person  without  his  consent,  nor  to  obstnict 
travel  on  any  public  highway. 
JSTappohitSd;       Sect.  15.     The  officers  of  each  society  may  appoint  a 
m>weraof        Sufficient  number  of  suitable  inhabitants  of  the  county  to 
•°8^M^'i4.  ^^^  ^  marshals  at  cattle  shows  and  exhibitions,  who  shall 
6Aii6n,BS8.     have  the  powers  of  constables  in  relation  to  the  preserva- 
tion of  the  public  peace  and  the  service  and  execution  of 
criminal  process  within  the  respective  towns  wh^e  soch 
shows  and  exhibitions  are  held,  and  such  process  may  be 
directed  to  them  accordingly;    and  they  shall  exercise 
their  office  from  twelve  o'clock  at  noon  of  the  day  pre- 
ceding the  commeucement  of  such  shows  and  exhibitions 
until  twelve  o'clock  at  noon  of  tlie  day  succeeding  the 
termination  thereof,  and  no  longer. 
MwrtikSng         Sect.  16.     The  state  board  of   agriculture  may   pre- 
premium°*°'  scribc  Tules  and  regulations  to    societies    for  uniform 
imI*24  fi  1      ™o<^e8  of  ascertaining  the  product  of  crops  entered  for 

premium. 
expSimento?'  Sect.  17.  Any  agricultural  society  may  offer  and  pay 
1881,285.  premiums  for  experiments  in  the  cultivation  of  cropeor 
in  the  raising  of  domestic  animals  for  farm  purposes,  and 
no  regulation  of  the  board  of  agriculture  to  the  coatraiy 
shall  be  valid. 

Associations  for  Encouraging  Agriculture,  etc. 

peraon8°m"         Sect.  18.     Ten  or  more  peraons  in  any  county,  citv, 
Ccomea         or  town,  who  by  agreement  in  writing  associate  for  the 

corporation.  7  ./      o  o 

Powers  and  purpose  of  cucouraging  agriculture  or  horticulture,  or  for 
G.  s.  86,  s  17.  improving  and  ornamenting  the  streets  and  public  squares 
of  any  city  or  town  by  planting  and  cultivating  ornamen- 
tal trees  therein,  may  become  a  corporation  by  such  name 
as  they  assume  therefor  upon  calling  their  first  meeting 
and  organizing  in  the  manner  provided  in  sections  twelve 
and  thirteen  of  chapter  forty ;  and  shall  thereupon  during 
the  pleasure  df  the  general  court  have  for  their  purposes 
all  the  rights,  powers,  and  privileges  given  by  sections 
twelve  to  fifteen,  inclusive,  of  said  chapter,  and  may  hold 


No.  4.]  AGRICULTURAL  LAWS.  439 

real  and  personal  estate  not  exceeding  ten  thousand  dol- 
lars in  valae. 

Farmers'  Clubs. 

Sect.  19.     Farmers'    clubs    properly    organized    and  JJ*™^*^. 
holding  regular  meetings   shall,  upon  application  ^  made  Jj^'JJP'J^"^ 
annually  in  November  to  the  secretary  of  the  state  board  o.  s.  6«,  8 18. 
of  agriculture,  receive  copies  of  its  report  and  of  its  other 
publications,  in  proportion  to  the  number  of  their  mem- 
bers and  to  the  applications  so  made.    Every  club  receiv- 
ing such  copies  shall  annually  in  October  make  returns  to 
said  secretary  of  its  agricultural  experiments  and  of  the 
reports  of  its  committees. 

Good  Order  at  Fairs,  etc. 

Sect.  20.    Any  agricultural  society  or  farmers'  club  ^^y®^JJe**^'' 
may  establish  such  regulations,  not  repugnant  to  law,  as  J^f"*,^^^ 
it  may  deem  necessary  and  expedient  for  the  preservation  ^*®?{*' ?•"*• 
of  peace  and  good  order  or  for  the  protection  of  its  inter-  1^a}^iI}' 
ests  at  its  regular  or  annual  meetings,  shows,  fairs,  or 
exhibitions,  and  shall  cause  at  least  five  copies  of  such 
regulations  to  be  posted  in  as  many  public  places  on  its 
grounds  not  less  than  forty-eight  hours  before  the  time  of 
holding  each  meeting. 

Sect.  21.     No  person  during  the  time  of  holding  a  Booths,  etc., 
cattle  show,  fair,  or  exhibition,  or  meeting  of  a  farmers'  goods,  not  to 
club,  Without  the  consent  of  the  proper  authorities  having  within  half 
charge  of  the  same,  shall  establish  within  one-half  mile  of  thows,  etc., 
the  place  of  holding  such  show  or  meeting  a  tent,  booth,  or  mdi. 
vehicle  of  any  kind  for  the  purpose  of  vending  any  goods, 
wares,   merchandise,   provisions,  or  refreshments.      No  pamiog, 

.     ,,  .  .  ,  .  hor»e.nMjing, 

person  shall  engage  m  any  gaming  or  horae-racing  or  etc.,  prohib 
exhibit  any  show  or  play  during  the  regular  or  stated  time  isei',  127, 1 2. 
of  holding  any  cattle  show,  agricultural  fair,  or  meeting        ' 
of  any  farmers'  club,  or  engage  in  pool-selling,  at  or 
within  half  a  mile  of  the  place  of  holding  the  same  :  pro- 
videdy  that  any  person  having  his  regular  place  of  busi- 
ness within  such  limits  shall  not  be  hereby  required  to 
suspend  his  business. 

Sect.  22.     Whoever  violates  any  provision  of  the  pre-  Penalty. 

1861  127   8  3. 

ceding  section,  or  a  regulation  established  under  section 
twenty,  shall  forfeit  for  such  offence  a  sum  not  exceeding 
twenty  dollars. 
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An  Act  oonoerniner  Besl  Estate  owned  by  Certain  A^ricnlt- 

ural  Societies. 

[Chap.  274,  AeU  of  1890.] 

•Seo?S»?'         Section  1.     No  incorporated  agricultural  society  which 
ooi^orated '      ^^^  received  or  which  may  receive  a  bounty  from  the 
agrTouUnrai      treasury  of  the  Commonwealth  under  the  provisions  of 
p.s.  114.         chapter  one  hundred  and  fourteen  of  the  Public  Statutes 
shall  mortgage  or  sell  the  whole  or  any  portion  of  its  real 
estate  until  authority  for  such  sale  or  mortgage  has  been 
granted  by  the  affirmative  vote  of  two-thirds  of  the  mem- 
bers of  such  society,  present  and  voting  at  a  meeting  dalj 
called  for  that  purpose,  and  the  vote  has  been  approved  by 
the  State  Board  of  Agriculture  after  due  notice  to  parties 
interested  and  a  hearing  thereon. 

Sect.  2.     This  act  shall  take  effect  upon  its  passage. 


An  Act  provldingr  for  the  Assiernment  of  Police  Officers  for 
Special  Service  at  Agrrlcultural  and  Horticultural  Ex- 
hibitions. 

[Chap.  180,  Acts  of  1802.] 

^*jllni  uuu*"  ^^  *^®  application  of  the  president  of  an  incorporated 
exhibitions,  agricultural  or  horticultural  society  to  the  proper  authori- 
ties of  a  town  or  city  in  which  an  exhibition  of  sach 
society  is  to  be  held,  said  town  or  city  authorities  shall 
assign  for  special  service  at  such  exhibition  as  many  police 
officers  or  constables  as  may  be  necessary  to  preserve  the 
peace  and  enforce  the  laws  of  the  Commonwealth  at  such 
exhibition. 

Property  and  Persons  exempted  firom  Taxation. 

[P.  S.,  chap.  II.] 

a'ricuiturai  Sect.  5.     The  following  property  and  polls  shall  be 

Bocieiies.         exempted  fix)m  taxation : 

116  Mass.  180,  Ninth,  The  estate,  both  real  and  personal,  of  incorporatea 
agricultural  societies. 

Of  Oaminer* 

[P.  S.,  chap.  90.] 

Gaming  at  Sect.  11.     Whocvcr  duriug  or  within  twelve  hours  of 

caiilG  shows,  ^ 

maBfers,  etc.    the  time  of  holding  a  cattle-show,  military  muster,  or 

(jr.  o.  od,  $  9.  . 

public  gathering,  within  one  mile  of  the  place  thereof, 
practises  or  engages  in  any  gambling  or  unlawful  game, 
shall  forfeit  for  each  offence  a  sum  not  exceeding  twenty 
dollars.      If  he  is   discovered   in  the   act,   he  may  be 
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arrested  by  any  sheriff,  deputy-sheriff,  constable,  or 
other  civil  officer,  and  lawfully  detained,  by  imprison- 
ment in  jail  or  otherwise,  not  exceeding  twenty-four 
hours,  until  a  complaint  is  made  against  him  for  the 
offence. 


Of  the  Suppression  of  Common  Nuisanoes. 

[P.  S.,  otwp.  101.] 

Sect.  10.  The  mayor  and  aldermen  or  selectmen  of  Jj^foV***" 
any  place,  upon  complaint  made  to  them  under  oath  that  JJJJf"**!,*!®* 
the  complainant  has  reason  to  believe  and  does  believe  fhowB.etc, 

*^  bow  removed. 

that  a  booth,  shed,  or  other  temporary  erection,  situated  e.8.87,  $io. 
within  one  mile  of  a  muster-field,  cattle-show  ground,  or 
other  place  of  public  gathering,  is  used  and  occupied  for 
the  sale  of  spirituous  or  fermented  liquor,  or  for  the  pur- 
pose of  gaming,  may,  if  they  consider  the  complaint  well 
founded,  order  the  owner  or  occupant  thereof  to  vacate 
and  close  the  same  forthwith.  If  the  owner  or  occupant 
refuses  or  neglects  so  to  do,  the  mayor  and  aldermen  or 
selectmen  may  forthwith  abate  such  booth,  shed,  or  erec- 
tion as  a  nuisance,  and  pull  down  or  otherwise  destroy 
the  same  in  any  manner  they  choose,  or  through  the 
agency  of  any  force,  civil  or  military. 


Of  Offences  sflralnst  Public  Policy. 
[P.  S.,  chap.  200.] 

Sect.  11.     All  racing,  running,  trotting,  or  pacing  of  RMinff.otc., 
a  horse  or  other  animal  of  the  horse  kind  for  a  bet  or  lawful, 
wager  of  money  or  other  valuable  thing,  or  for  a  purse  or 
stake,  made  within  this  State,  except  trials  of  the  speed 
of  horses  for  premiums  offered  by  legally  constituted 
agricultural  societies,  is  declared  to  be  unlawful ;   and 
any  person  engaged  in  such  racing,  running,  trotting,  or 
pacing,  for  any  such  bet  or  wager,  purse  or  stake,  or 
aiding  or  abetting  the  same,  shall  be  punished  by  fine  Penalty, 
not  exceeding  one  thousand  dollars,  or  imprisonment  in  {|if*67^.'**^' 
the  jail  not  exceeding  one  year,  or  by  both  such  fine  and  iw.Maaa.405. 
imprisonment. 
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BY-LAWS  OP  THE  MASSACHUSETTS  STATE 
BOARD  OF  AGRICULTURE. 


Offloera  and 
eommltteM, 

how  OOlliti* 

tuted. 


Officers,  bow 
«lected. 


Special 
■committees. 


CHAPTER  I. 

Officers. 

Article  1.  The  officers  of  the  Massachusetts  State 
Board  of  Agricaltore  shall  be  a  president,  two  vice-presi- 
dents, a  secretary,  and  eight  standing  committees ;  said 
committees  to  consist  of  five  members  each,  except  the 
executive  committee,  which  shall  consist  of  seven  mem- 
bers, and  be  composed  of  the  chairmen  of  the  seven  other 
committees.     The  eight  standing  committees  shall  be :  — 

1.  An  executive  committee. 

2.  A  committee  on  agricultural  societies. 

3.  A  committee  on  domestic  animals  and  sanitation. 

4.  A  committee  on  gypsy  moth,  insects  and  birds. 

5.  A  committee  on  daiiy  bureau  and  agricultural  prod- 
ucts. 

6.  A  committee  on  agricultural  college  and  education. 

7.  A  committee  on  experiments  and  station  work. 

8.  A  c'Ommittee  on  forestry,  roads,  and  roadside  im- 
provements. 

Art.  2.  The  Governor  of  the  Commonwealth  shall  be 
ex-offlcio  president  of  the  Board.  The  vice-presidents  and 
secretary  shall  be  elected  annually  by  ballot.  The  stand- 
ing committees  shall  be  appointed  by  the  chair  at  the  an- 
nual meeting,  with  approval  of  the  Board,  except  that  the 
committee  on  dairy  bureau  and  agricultural  products 
shall  include  the  three  members  designated  by  the  Gor- 
ernor,  as  provided  in  chapter  412  of  the  Acts  of  189U 
and  the  committee  on  experiments  and  station  work  shall 
include  the  two  members  of  the  Board  of  Control  of  the 
State  Experiment  Station  elected  by  the  Board  of  Agri- 
culture, as  provided  by  chapter  333  of  the  Acts  of  1883. 

Art.  3.  The  secretary  of  the  Board  shall  be  an  ex- 
officio  member  of  each  standing  committee.  Special  com- 
mittees may  be  chosen  from  time  to  time,  as  the  Board 
may  deem  expedient. 


No.  40  BY-LAWS.  443 

CHAPTER  II. 

Specialists. 

Arhcle  1.  The  Board  shall  also  elect  annaally^  by  DutiMof 
ballot,  six  specialists,  to  wit:  a  chemist,  a  veterinarian,  SS^ldd!' 
an  entomologist,  an  ornithologist,  an  engineer,  a  botanist 
and  a  pomologist.  These  specialists  shall  consider  such 
matters  as  may  be  referred  to  them  from  time  to  time  and 
report  to  the  Board  or  to  some  committee  thereof,  and 
shall  be  paid  for  their  services  out  of  any  funds  available 
for  such  work,  either  per  diem  or  at  such  rate  as  may  be 
agreed  upon  with  the  secretary  of  the  Board.  They  shall 
also  be  expected  to  attend,  without  pay,  the  public  winter 
meeting  of  the  Board,  and  also  the  annual  meeting,  and 
take  part  therein,  but  they  shall  not  be  entitled  to  a  vote 
except  in  the  case  of  the  chemist,  who  by  law  is  made  a 
member  of  the  Board. 

CHAPTER  III. 

Duties  of  Officers  and  Committees. 

Article   1.      The  officers  of  this  Board  are  charged  Datietof 
with  the  duties  and  entitled  to  the  rights  and  privileges       ^ 
which  belong  by  general  consent  and  parliamentary  cus- 
tom to  their  respective  offices. 

Art.  2.     The  president  or  one  of  the  vice-presidents 
shall  preside  at  all  meetings  of  the  Board. 

The  Secretary. 

Art.  3.  The  secretary  of  the  Board  shall  keep  the  Duties  of 
records  of  all  meetings  of  the  Board,  and  as  full  an  ^^^*^^^' 
abstract  of  the  returns  of  the  agricultural  societies  as  may 
be  deemed  useful.  He  shall  have  the  custody  and  care  of 
all  books,  documents,  and  papers  relating  to  matters 
which  may  come  within  the  jurisdiction  of  the  Board  of 
Agriculture,  and  shall  keep  the  same  properly  filed  and 
indexed.  He  shall  keep  a  full  and  accurate  account  of  all 
moneys  which  may  be  placed  at  the  disposal  of  the 
Board  of  Agriculture,  also  of  bounties  and  other  moneys 
which  may  be  expended  under  its  direction  or  in  its  behalf. 
He  **'  shall  furnish  to  the  secretary  of  each  agricultural 
society  from  time  to  time  such  printed  forms  and  blanks 
as  may  be  deemed  necessary  to  secure  uniform  and  re- 
liable statistics,"  and  any  other  information  that  may  be 
called  for  by  the  Board.    He  shall  annually,  on  or  before 
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the  first  Wednesday  in  January,  with  the  approval  of  the 
Board,  submit  to  the  General  Court  such  parts  of  bis 
annual  report  as  contain  recommendations  and  saggestioDs 
for  legislation  in  the  interests  of  agriculture,  and  shall  ic 
each  year  cause  to  be  made  and  published  with  his  fall 
report,  in  a  volume  for  distribution,  as  full  an  abstract  of 
the  doings  of  the  Board  and  of  the  returns  of  the  agri- 
cultural societies  as  he  may  deem  useful,  which  volame, 
to  be  known  as  the  '*  Agriculture  of  Massachusetts," 
shall  be  completed,  printed,  presented  to  the  Genersl 
Court,  and  distributed  as  soon  as  possible  after  the  aDnaii 
meeting  of  the  Board.  (See  Public  Statutes,  chapter 
20,  sections  7,  8  and  9,  and  chapter  144,  Acts  of  1893.) 

The  secretary  shall,  as  opportunity  offers,  attend  insti- 
tutes, agricultural  fairs,  and  other  meetings  in  the  inter- 
ests of  the  agriculture  of  the  State,  or  he  may  delegate 
this  work,  if  his  time  will  not  permit,  to  agents,  as  pro- 
vided for  in  chapter  20,  section  10,  of  tbe  Poblic 
Statutes. 

The  secretary  or  his  assistants  shall  also  prepare  sub- 
jects for  discussions  at  institutes  and  public  meetings,  ani 
shall  collate  and  tabulate,  from  time  to  time,  such  infor- 
mation as  may  be  of  service  to  the  State. 

The  secretary  shall  appoint  one  of  his  clerks  librarian 
and  curator,  who  shall  act  under  his  directions. 


Datles  of 
executive 
committee. 


Powers  not 

otherwise 

delegated. 


Duties  of 
committee  on 
agricultaral 
societies. 


The  Executive  Committee. 

Art.  4.  All  matters  relating  to  the  general  welfare  of 
the  Board  or  the  agriculture  of  the  State,  as  well  as  all 
legislative  measures,  shall  be  referred  to  this  committee. 
It  shall  have  general  oversight  of  all  moneys  expended  br 
the  Board  or  under  its  direction,  or  taken  in  trust  oc 
donated  to  it,  as  well  as  of  all  accounts  and  records  of 
the  Board ;  it  shall  also  have  general  oversight  of  the 
editing  and  printing  of  the  annual  report  and  all  other 
publications  of  the  Board,  and  shall  have  all  the  powers 
of  the  Board  not  otherwise  delegated  until  the  next  meet- 
ing of  the  Board,  and  shall  report  to  the  Board  at  tbe 
annual  meeting. 

The  Committee  on  Aorioultural  Societies. 

Art.  5.  All  matters  relating  to  the  exhibitions  of 
agricultural  societies,  the  fixing  of  the  dates  of  the  same, 
the  appointment  of  inspectors,  the  making  of  regulations 


No.  4.]  BY-LAWS.  445 

governing  the  exhibitions,  and  the  approval  of  premium 
lists,  shall  be  referred  to  this  committee,  who  shall  con- 
sider the  same  and  report  to  the  Board. 

The  CoMMmEE  on  Domestic  Animals  and  Sanitation. 

Art.  6.    All  matters  relating  to  domestic  animals  and  Jjjj'^^'jj^ 
the  sanitation  of  farms  and  farm  buildings  shall  be  referred  on  domMtio 

°  anlmaU  and 

to  this  committee,  who  shall  consider  the  same  from  time  Msiution. 
to  time,  and  report  to  the  Board. 

The  Committee   on  Gtpst  Moth,    Insects  and  Birds. 

Art.  7.     It  shall  be  charged  with  the  duties  of  the  Dnties  of 
gypsy  moth  committee,  as  provided  for  in  chapter  210  gypsy  moth, 
of  the  Acts  of  1891.    All  matters  relating  to  birds  and  Mrds.  ^ 
insects  shall  be  referred  to  this  committee,  who  shall  re- 
port to  the  Board  from  time  to  time. 


The  Committee  on  Dairy  Bcreau  and  Agricultural 

Products: 

Art.  8.     All  matters  relating  to  products  of  the  farm  Duties  of 

eommittoe  od 

or  the  dairy  shall  be  referred  to  this  committee,  who  shall  dairy  bureau 
report  to  the  Board  from  time  to  time.     (See  chapter  I.,  euiturai' 
article  2.)  '*"""""• 

The  CoMMirrEB  on  Agricultural  College  and 

Education. 

Art.  9.  All  matters  relating  to  agricultural  education,  Dutienof 
lectures,  the  providing  for  institutes  and  public  meetings  agrioaitarai° 
of  the  Board,  shall  be  referred  to  this  committee,  who  edncauon. 
shall  have  general  oversight  of  the  work,  under  the  direc- 
tion of  the  Board.  This  committee  shall  also  be  charged 
with  the  duties  of  the  Board  as  Overseers  of  the  Massa- 
chusetts Agricultural  College,  as  provided  for  in  chapter 
20,  section  5,  of  the  Public  Statutes.  They  shall  visit  the 
college  from  time  to  time,  to  inspect  the  property,  observe 
the  methods,  extent,  and  character  of  the  instruction  there 
given,  attend  the  commencement  exercises  and  examina- 
tions, and  make  report  of  their  doings  and  observations  to 
the  Board,  with  any  suggestions  and  recommendations 
they  may  deem  proper,  as  prescribed  by  the  Governor  and 
Council,  May  12,  1886,  and  recorded  in  ''Agriculture  of 
Massachusetts,"  1888,  page  896. 
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MmmiuMon  -^^^^  ^^*  -^^  matters  relating  to  experiments  or  the 
ISS'Smo^  Experiment  Station  of  the  State  shall  be  referred  to  this 
^o'^*  committee,  who  shall  report  to  the  Board  from  time  to 

time.     (See  chapter  I.,  article  2.) 
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The  CoMicrrTEB  on  FoRESTRr,  Roads  and  Roadside 

Improvements. 

Art.  11.  This  committee  shall  be  charged  with  the 
duties  of  the  Board  of  Forestry,  under  chapter  255  of  the 
Acts  of  1882  ;  and  all  matters  relating  to  forest  fires,  the 
preservation  of  forests,  reforestation  and  resenration  of 
public  lands  for  the  culture  of  forest  trees,  also  all  matters 
relating  to  roads  and  roadside  improvements,  shall  be 
referred  to  this  committee,  who  shall  consider  the  same 
from  time  to  time,  and  report  to  the  Board. 


Dntlet  of 
Inspectors. 


FilliDg  of 
▼acancies. 


Badges. 


Inspectors. 

Art.  12.  The  Board  shall  delegate  members,  who 
shall  be  known  as  inspectors,  to  visit  each  year  the 
exhibitions  held  by  the  different  agricultural  societies 
which  draw  State  bounty.  Each  inspector  sliall  visit  the 
society  to  which  he  may  be  assigned,  observe  the  methods. 
character,  and  extent  of  its  exhibition,  inspect  the  prq)- 
erty  of  the  society,  and  make  report,  with  suggestions 
and  recommendations  concerning  the  society,  to  the 
secretary  of  the  Board,  who  shall  submit  each  report  to 
the  committee  on  agricultural  societies,  and  who  sbali 
also  send  such  reports  to  the  secretary  of  each  society  for 
publication  in  the  local  paper  or  the  annual  report  of  said 
society.  If  such  inspector  be  unable  to  fill  the  appoint- 
ment, he  may  exchange  with  any  other  inspector;  but^ 
in  case  he  cannot  make  such  exchange,  he  shall  season- 
ably notify  the  secretary,  who  shall  appoint  a  substitute. 
If  no  inspector  appears  at  the  exhibition  of  a  society,  it 
shall  be  the  duty  of  the  delegate  from  that  society  to 
make  report  to  the  secretary  of  the  Board,  in  the  same 
form  as  is  required  of  the  inspector. 

Art.  13.  Members  of  the  Board,  when  attending  to 
their  duties  on  the  Board  or  as  inspectors  of  the  societies^ 
shall  be  provided  with  a  badge  to  be  worn  while  in  the 
performance  of  their  duties. 
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CHAPTER  IV. 

Mbbtings  of  the  Board. 

AsncLE  1.    The  Board  shall  meet  at  the  State  House,  Raguiar 
in  the  oflQce  of  the  State  Board  of  Agriculture,  or  at  the  "**  "**' 
Agricultural  CoUege,  as  provided  for  iu  chapter  20,  sec- 
tion 3,  of  the  Public  Statutes,  at  least  once  in  each  year, 
and  as  much  oftener  as  may  be  deemed  expedient.     The 
annual  business  meeting  shall  begin  on  the  Tuesday  pre-  Annnai 
ceding  the  first  Wednesday  in  February,  this  meeting  to  ^     °^' 
be  known  as  the  annual  meeting.     New  members  shall 
take  their  seats  on  the  morning  of  the  second  day,  after 
which   officers  for   the   ensuing    year  shall  be  chosen. 
There  shall  also  be  held  an  annual  public  winter  meeting  PubUo 
of  the  Board  for  lectures  and  discussions  at  such  place  in  mating, 
the  Commonwealth  as  the  Board  may  designate,  begin- 
ning on  the  first  Tuesday  in  December. 

Art.  2.  Special  meetings  may  be  called  at  any  time  Sp«ctai 
by  the  secretary,  with  the  consent  of  the  executive  com- 
mittee, or  at  the  written  request  of  seven  members  of  the 
Board.  Such  request  shall  be  made  to  the  secretary, 
who  shall  thereupon  give  notice  of  the  same,  stating 
therein  the  object  for  which  the  meeting  is  called. 

Art.  3.  Notice  of  all  meetings  of  the  Board  shall  be  Noueoof 
given  by  the  secretary  in  writing,  by  mail,  to  each  mem- 
ber thereof,  at  least  seven  days  prior  to  the  date  of 
meeting.  The  secretary  shall  also  give  due  notice  of 
committee  meetings  to  members  of  the  respective  com- 
mittees. 

CHAPTER  V. 


meetings. 


meetlogi. 


Admission  of  Delegates  and  Compensation  of  Offi- 
cers AND  Members  of  the  Board. 

Article  1.     The  credentials  of  members  of  the  Board  Credentwe  of 

delegmtee. 

shall  be  examined  by  the  executive  committee  on  the  first 
day  of  the  annual  meeting ;  and  the  new  delegates  whose 
credentials  are  satisfactory  shall  be  admitted  to  the  annual 
meeting  on  the  second  day,  at  the  morning  session  of  the 
Board,  at  which  time  their  term  of  office  shall  begin. 

Art.   2.     *'  No  member  of    the  Board  shall  receive  Compenu- 
compensation  from  the  Commonwealth  except  for  personal 
expenses  when  engaged  in  the  duties  of  the  Board,"  as 
provided  for  in  chapter  20,   section  3,   of  the  Public 
Statutes. 
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Art.  3.  The  term  of  office  of  the  secretary  of  the 
Board  shall  be  for  one  year,  beginning  with  the  fii^t  of 
July  following  the  election.  The  compensation  of  the 
secretary  is  $2,500  per  year,  and  at  the  same  rate  for  aoy 
part  of  a  year,  as  provided  for  in  chapter  184  of  the  Acts 
of  1883. 

Art.  4.  The  compensation  of  the  first  clerk  is  $1,600, 
as  provided  for  in  chapter  143,  Acts  of  1892 ;  and  the 
compensation  of  the  assistant  clerk  is  $1,200,  as  provided 
for  in  chapter  130,  Acts  of  1893. 


§uorum  of 
oard  and 
commltteea. 


CHAPTER  VI. 

Quorum. 

Article  1.  At  all  meetings  of  the  Board  eighteen 
members  shall  constitute  a  quorum  for  business.  At  all 
meetings  of  the  executive  committee  four  members  shall 
constitute  a  quorum.  At  all  meetings  of  other  standing 
committees  three  members  shall  constitute  a  quorum. 


Amend  menu 
and  notice  of 
meetings. 


CHAPTER  VII. 


Amendments. 


Article  1.  These  by-laws  may  be  changed  or 
amended,  and  additional  by-laws  may  be  adopted,  at  any 
annual  meeting  of  the  Board,  or  at  any  regularly  called 
meeting,  provided  notice  has  been  given  in  writing  to  each 
member  at  least  seven  days  before  such  meeting,  such 
notice  to  be  issued  by  the  secretary  of  the  Board,  stating 
the  change  or  changes  proposed. 


Order  of 
buaioeu. 


CHAPTER  VIII. 
Order  of  Business. 

Article  1.  The  business  of  the  Board  shall  be  con- 
ducted in  accordance  with  rules  used  by  deliberative 
bodies,  and  shall  be  transacted  substantially  in  the  fol- 
lowing order ;  but  the  election  of  officers,  appointment  of 
standing  committees,  and  introduction  of  new  business 
shall  not  take  place  until  after  the  admission  of  new 
members :  — 

1 .  Reading  of  the  call  of  the  meeting. 

2.  Calling  of  the  roll  of  delegates  at  each  session. 

3.  Reading  of  the  report  of  the  last  meeting. 
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4.  Report  of  executive  committee  on  credentials  of 
members. 

5.  Appointment  of  special  committees. 

6.  Report  of  the  secretary. 

7.  Reports  of  conmiittees. 

8.  Reports  of  inspectors  and  agents. 

9.  Any  unfinished  business. 

10.  Election  of  oflQcers. 

11.  The  reading  of  papers. 

12.  New  business. 

13.  Appointment  of  standing  committees. 

14.  Assignment  of  inspectors. 

15.  Adjournment. 
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EULES    AND    RECOMMENDATIONS    FOR    THE 
AGRICULTURAL  SOCIETIES  WfflCH  DRAW 

STATE  BOUNTY. 


Amoimt  of 
bounty,  how 
predicated. 


niumeUl 


The  following  rules  and  recommendations  are  founded 
upon  the  Public  Statutes,  chapter  114,  section  6,  which 
reads  as  follows :  — 

A  society  which  neglects  in  any  year  to  comply  with  the 
laws  relating  thereto,  or  with  the  regulations  of  the  Board  of 
Agriculture,  shall  not  be  entitled  to  bounty  in  the  year  next 
succeeding. 

Rule  1.    Every  incorporated  agricultural  society  which 
was  entitled  to  bounty  from  the  Commonwealth  before 
the  twenty-fifth  day  of  May  in  the  year  1866,  and  any 
agricultural  society  which  is   the  only  one  incorporat^ed 
within  the  limits  of  the  county,  and   every  other  such 
society  made    competent  by   special   enactment,  whoee 
exhibition  grounds  and  buildings  are  not  within  twelve 
miles  of  any  other  society  drawing  bounty,  may  recelTe 
annually,  in  the  month  of  October,  a   bounty  of  $ii^' 
from   the   State   for  $1,000   raised    by  contribution  of 
individuals  and  put  out  at  interest  on  public  or  private 
security,  or  invested  in  real  estate  for  its  use  and  bccoi£' 
modation,  as  capital,  and  it  may  draw  an  additional  son 
of  $200  for  each  $1,000  so  invested ;  but  in  no  case  shall 
a  society  draw  more  than  $600  as   bounty  in  one  jesr. 
nor  more  than  it  has  paid  out  in  the  previous  year  for 
premiums.     (See  Public  Statutes,  chapter  114,  sectioi^ 
1,  7  and  11 ;  also  Acts  of  1890,  chapter  297.) 

Rule  2.  The  president  and  treasurer  of  each  incorpo- 
rated society  claiming  bounty  must  specify  under  oath  the 
sum  so  contributed  and  put  at  interest  or  invested,  and 
then  held  so  invested  or  well  secured  as  a  capital  stock, 
and  also  such  other  returns  of  their  financial  affairs  as  tb€ 
Board  of  Agriculture  may  require  on  a  blank  to  be  fu> 
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Dished  by  the  secretary  of  the  said  Board  to  the  treasurer 
of  such  societies.  This  statement  shall  be  filed  annually, 
on  or  before  the  tenth  'day  of  January,  in  the  office  of 
the  secretary  of  the  Board  of  Agriculture.  (See  Public 
Statutes,  chapter  114,  section  2 ;  also  Acts  of  1891,  chap- 
ter 124.) 

Rule  3.  No  incorporated  agricultural  society  which  •Mortgage  or 
has  received  or  which  may  receive  State  bounty  shall  sell  or  MUte. 
mortgage  the  whole  or  any  part  of  its  real  estate  without 
an  affirmative  vote  of  two-thirds  of  the  members  of  such 
society  pjresent  and  voting  at  a  meeting  duly  called  for 
that  purpose  ;  and  the  vote  must  afterward  be  approved 
by  the  State  Board  of  Agriculture,  after  due  notice  to 
parties  interested  and  a  hearing  thereon.  (See  Acts  of 
1890,  chapter  274,  section  1.) 

Rule  4.     ^^  The  amount  of  money  to  which  a  society  is  Amoantof 

boQDty. 

entitled  for  any  year  shall  be  ascertained  by  the  certificate 
last   filed  by  it  with  the  secretary  of  the  Board;  but  a 
society  shall  not  receive  bounty  in  any  year  if  the  State 
Board  of  Agriculture,  having  first  given  such  society  full 
opportunity  to  be  heard  in  relation  to  its  financial  affairs 
and  general  management,  so  determines  by  a  two-thirds 
vote  of  the  whole  number  of  its  members  present  at  its 
annual  meeting."     And,  in  the  event  of  the  Board  with- 
holding the  bounty  from  any  society,  the  secretary  of  the 
Board  must  notify  the  Treasurer  of  the  Commonwealth  on 
or  before  the  first  day  of  September  in  such  year.     (See 
Public  Statutes,  chapter  114,  section  3.) 

RtJi-E  5.     Each  society  shall  annually  make  a  return  of  Premium 

its  doings,  '^  embracing  a  statement  of  the  expenditure  of 

all  money ^  specifying  the  nature  of  the  encouragement 

proposed  by  the  society,  the  objects  for  which  its  premiums 

have  been  offered,  and  the  persons  to  tohom  they  have  been 

awarded^'*  together  with  a  statement  of  which  premiums 

have  been  paid  from  the  State  bounty.    This  statement 

shall  be  signed  by  its  president  and  secretary,  and  filed 

with  the  secretary  of  the  State  Board  of  Agriculture  on 

or  before  the  tenth  day  of  January.     (See  Public  Statutes, 

chapter  114,  section  5.) 

Rule  6.     No  part  of  the  State  bounty  shall  be  paid  in  Reridanuoi 
premiums  to  any  persons  who  are  not  residents  of  the 
State. 

Rule  7.    All  moneys  paid  in  premiums  to  parties  not 
residents  of  the  State  shall  not  be  considered  in  predi- 
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eating  the  amount  of  State  bounty  the  society  shall  re- 
ceive. 

Rule  8.  Each  society  drawing  bounty  shall  adopt  the 
scale  of  points  established  by  the  Board  of  Agriculture  in 
the  awarding  of  premiums  on  live  stock,  yegetables,  and 
fruits,  to  the  end  that  there  shall  be  uniform  modes 
throughout  the  State.  (See  Public  Statutes,  chapter  lU, 
section  16.) 

Rule  9.  In  judging  all  live  stock,  fruit,  and  vegeta- 
bles, each  society  shall  employ  an  expert  or  experts. 
These  expert  judges  shall  be  instructed  to  appoint  a  time 
for  listening  to  appeals  and  of  giving  the  reasons  for  their 
decisions,  if  called  for ;  but  their  decisions  shall  be  final. 

Rule  10.  No  society  receiving  a  bounty  of  the  Stat« 
shall  bestow  any  premiums  or  gratuities  on  grade  or  na- 
tive bulls. 

Rule  11.  All  livestock  entered  for  exhibition  shall 
be  kept  on  the  grounds  until  3  o'clock  in  the  afternoon  of 
the  first  day. 

Rule  12.    All  societies  receiving  the  bounty  of   the 
State  shall  be  required,  immediately  after  the  awards  of 
the  several  committees  are  made,  to  cause  to  be  attached 
to  each  animal  or  article  to  which  a  first  premium  has 
been  awarded  a  blue  ribbon  or  card,  with  '*  First  Pre- 
mium "  printed  thereon ;  and  to  each  animal  or  article  to 
which  a.  second  premium  has  been  awarded,  a  red  ribbon 
or  card,  with  '^Second  Premium"  printed  thereon;   and 
to  each  animal  or  article  to  which  a  third  premium  has 
been  awarded,  a  white  ribbon  or  card,  with  "  Third  Pre- 
mium "  printed  thereon,  —  to  the  end  that  a  uniform  prac- 
tice may  be  followed  by  all  the  societies. 

Rule  13.  In  drawing  tests  of  cattle,  horses  or  mules 
or  in  speed  tests  of  horses,  no  excessive  whipping  or  other 
abuse  of  animals  shall  be  allowed.  In  drawing  tests  with 
the  drag  each  team  shall  not  be  allowed  to  exceed  tbret 
trials  and  not  to  exceed  five  minutes,  after  the  team  id 
properly  hitched  to  the  load,  shall  be  allowed  for  any  one 
trial. 

Rule  14.  In  awarding  prizes  for  bread,  butter  and 
cheese,  cooked,  preserved  and  canned  fruits  and  vege- 
tables, field  crops,  and  experiments,  a  written  statement 
must  accompany  each  entry,  setting  forth  how  each  was 
prepared,  the  crop  raised,  or  the  experiment  conducted: 
in  short,  giving  a  brief  history  of  the  same. 
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Rule  15.     The  following  is  established  as  the  standard  ^®^|**^ 
bj  which  crops  shall  be  estimated  by  weight  by  the  several 
societies :  Indian  corn,  in  the  cob  as  taken  from  the  field, 
shall  be  rated  as  80  pounds  to  a  bashel ;  a  bushel  of  Indian 
corn,  shelled  and  dry,  shall  be  56  pounds ;  a  bashel  of  rye, 
56  pounds ;  a  bashel  of  barley,  48  pounds ;  a  bushel  of 
buckwheat,  48  pounds ;  a  bushel  of  oats,  32  pounds ;  a 
bushel  of  wheat,  60  pounds ;  a  bushel  of  potatoes,  60 
pounds ;   a  bushel  of  carrots,   55  pounds ;    a  bushel  of 
onions,  52  pounds ;  a  bashel  of  sugar  beets,  60  pounds ;  a 
bushel  of  mangel-wurzels,  60  pounds ;  a  bushel  of  ruta- 
bagas, 60  pounds ;  a  bushel  of  parsnips,  45  pounds ;  a 
bushel  of  common  or  English  turnips,   50  pounds;   a 
bushel  of  white  beans,  60  pounds ;  a  bashel  of  peas,  60 
pounds. 

RuLB  16.   Each  agricultural  society  receiving  the  bounty  F»rmew» 
of  the  Commonwealth  shall  hold  within  its  limits  not  less 
than  three  farmers'  institutes  each  calendar  year ;  and  the 
Board  shall  render  all  the  assistance  in  its  power  to  make 
such  institutes  interesting  and  profitable.     The  secretary 
of  the  Board  shall  also  attend  these  institutes,  so  far  as  is 
compatible  with  the  duties  of  his  office ;  and  he  shall  pro- 
vide lectures  for  the  institutes,  so  far  as  the  appropriation 
for  this  object  will  warrant.     But  he  shall  not  be  author- 
ized  to  pay  more  than  one  lecturer  for  each  institute. 
Each  society  may  hold  more  than  t^ree  institutes,  if  it  so 
desires  ;  and  the  secretary  of  each  society  shall  be  required 
to  certify  to  the  holding  of  each  institute,  on  blanks  fur- 
nished by  the  secretary  of  the  Board. 

Rule  17.     Each  society  must  print  in  its  transactions  LUtof 
the  names  of  the  officers  for  each  year  succeeding  their 
election,  and  once  in  three  years  the  list  of  its  members, 
with  their  post-office  addresses. 


RECOMMENDATIONS  OF  THE  BOARD. 

1 .  The  societies  of  the  State  drawing  bounty  are  hereby  sute  pro- 
uotified  that  it  will  be  permissible  for  them  to  oflfer  a  part  ™*°""' 
>r  all  of  the  State  bounty  as  special  or  State  premiums,  to 
>e  awarded  on  cards  bearing  the  coat-of-arms  of  the  State, 
^hich  the  secretary  of  the  Board  will  furnish  on  request ; 
md  it  is  recommended  and  hoped  that  the  societies,  so  far 
Ls  they  are  able,  will  try  this  plan  with  some  or  all  of  the 
lasses  to  which  the  State  bounty  is  applicable. 
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LiTettook.  2.    The  Board  recommends  that  all  live  stock  entered 

for  exhibition  be  kept  on  the  grounds  through  the  entire 
exhibition. 

5**fru?to*^°"  ^'  '^^®  Board  recommends  that  the  various  societies  in 
the  nomenclature  of  fruits  at  their  exhibitions  and  in  their 
publications  conform  to  the  catalogue  of  the  American 
Pomological  Society. 

Jj™»j**  4.    The  Board  i*ecom  mends  and  earnestly  requests  that 

each  agricultural  society,  at  its  annual  meeting,  fix  the 
dates  at  which  it  will  hold  the  several  institates  required 
under  Rule  16,  and  the  subjects  it  desu'es  to  have  dis- 
cussed, and  as  soon  as  possible  notify  the  secretary  of  the 
Board  if  it  desires  assistance  in  the  procuring  of  lecturers. 

Agricultural  Exhibitions. 

P^*J!*'**/.  The  time  for  holding  the  fairs  of  the  agricultural  socie- 

ties  receiving  bounty  from  the  State  of  Massachusetts 
shall  be  as  follows  :  — 

Amesbury  and  Salisbury,  fourth  Tuesday  after  the  first  MondjiT 
in  September. 

Attleborough,  fifth  Tuesday  after  the  first  Monday  in  Sep- 
tember. 

Barnstable  County,  second  Tuesday  after  the  first  Monday  in 
September. 

Berkshire,  second  Tuesday  after  the  first  Monday  in  Sep- 
tember. 

Blackstone  Valley,  fourth  Tuesday  after  the  first  Monday  in 
September. 

Bristol  County,  fourth  Tuesday  after  the  first  Monday  in  Sep- 
tember. 

Deei"field  Valley,  second  Thursday  after  the  first  Monday  in 
Speteraber. 

Eastern  Hampden,  third  Tuesday  after  the  first  Monday  in 
September. 

Essex,  third  Tuesday  after  the  first  Monday  in  September. 

Franklin  County,  third  Thursday  after  the  first  Monday  in 
September. 

Hampden,  third  Thursday  after  the  first   Monday  in  Sep- 
tember. 

Hampshire,  fourth  Tuesday  after  the  first  Monday  in  Sep- 
tember. 

Hampshire,  Franklin  and  Hampden,  third  Tuesday  after  the 
first  Monday  in  September. 

Highland,  first  Wednesday  after  the  first  Monday  in  Sep- 
tember. 

Hillside,  fourth  Tuesday  after  the  first  Monday  in  September. 
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HiDgham,  fourth  Tuesday  after  the  first  Monday  in  September. 
Hoosac  Valley,  third  Tuesday  after  the  first  Monday  in  Sep- 
tember. 
Housatonie,  fourth  Wednesday  after  the  first  Monday  in  Sep- 
tember. 
Marshfield,  second  Wednesday  after  the  first  Monday  in  Sep- 
tember. 
Martha's  Vineyard,  third  Tuesday  after  the  first  Monday  in 

September. 
Massachusetts  Horticultural,  fifth  Tuesday  after  the  first  Mon- 
day in  September. 
Middlesex  North,  second  Thursday  after  the  first  Monday  in 

September.   • 
Middlesex  South,  second  Tuesday  after  the  first  Monday  in 

September. 
Nantucket,  first  Wednesday  after  the  first  Monday  in  Sep- 
tember. 
Oxford,  third  Tuesday  after  the  firat  Monday  in  September. 
Piymouth  County,  third  Wednesday  after  the  first  Monday  in 

September. 
Spencer,  third  Thursday  after  the  first  Monday  in  September. 
Union,  second  Wednesday  after  the  first  Mondba.y  in  September. 
Weymouth,  fourth  Thursday  after  the  first  Monday  in  Sep- 
tember. 
Worcester,  first  Tuesday  after  the  first  Monday  in  September. 
'Worcester  East,  second  Thursday  after  the  first  Monday  in 

September. 
IVorcester  North,  third  Tuesday  after  the  first  Monday  in 

September. 
Worcester  North-west,  fifth  Tuesday  after  the  first  Monday  in 

September. 
Worcester  South,  second  Thursday  after  the  first  Monday  in 

September. 
Worcester  County  West,  fourth  Thursday  after  the  first  Mon- 
day in  September. 
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Address  of  welcome  before  the  Board  of  Agriculture  at  Great  Barrington, 
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of  the  Massachusetts  Agricultural  College,  352. 
Agriculture,  Board  of,  resolutions  by,  on  the  death  of  Mr.  J.  M.  W.  Yer- 

rinton,  18. 
Agriculture,  Board  of,  resolutions  by,  relative  to  protecting  public  forest 

reservations,  340. 
Agriculture,  Board  of,  rules  and  recommendations  of  the,  for  the  agricult- 
ural societies,  450,  453. 
Agriculture,  Board  of,  special  meeting  of  the,  at  Great  Barrlngton,  11. 
Agriculture,  Board  of,  to  collect  and  circulate  information  relating  to 

abandoned  farms,  act  authorizing  the,  426. 
Amesbury  and  Salisbury  Agricultural  Society,  returns  of  the,  305. 
Animals,  judging,  by  scale  of  points,  lecture  on,  by  Dr.  Geo.  M.  Twitch- 
ell,  90. 
Apple,  Baldwin,  importance  and  value  of  the,  182,  188. 
Apple,  cultivation  of  the,  methods  of,  162,  173. 
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Apple,  insect  enemies  of  the,  and  their  destmction,  164. 

Apple  orchards,  fertilizers  for,  173. 

Apple  orchards,  locations  for,  162,  174,  180. 

Apple  trees,  pruning  of,  179. 

Apple  trees,  spraying  of,  176,  178. 

Apple  trade,  statistics  of  the,  163. 

Apples,  thinning  of,  177. 

Apples,  varieties  of,  desirable,  163,  179,  182,  189. 

Armour  Institute  In  Chicago,  aim  of  the,  140. 

Attleborough  Agricultural  Association,  returns  of  the,  306. 

Attorney-General,  opinion  of,  concerning  standing  of  certain  agricaltonl 

societies,  14. 
Auscultation  of  the  chest  In  examination  of  cattle,  225. 

Bacilli,  tubercle,  concerning,  231. 

Baldwin  apple,  importance  and  value  of  the,  182,  188. 

Bancroft,  Wm.,  essay  by,  on  the  pleasures  of  farming,  371. 

Barns  and  stables,  construction  and  ventilation  of,  57,  84. 

Barns  and  stables,  lighting  of,  59. 

Barnstable  County  Agricultural  Society,  returns  of  the,  307. 

Bay  State  Agricultural  Society,  returns  of  the,  307. 

Berkshire  Agricultural  Society,  returns  of  the,  308. 

Black-knot  on  the  plum,  concerning  the,  168. 

Blackstone  Valley  Agricultural  Society,  returns  of  the,  309. 

Blight,  pear,  concerning  the,  167. 

Blinders  on  horses,  use  of,  120. 

Bone,  ground,  use  of,  in  reseeding  grass  land,  86. 

Boston  milk  inspector,  co-operation  of  the  Dairy  Bureau  with  the,  239. 

Box  stalls  for  horses,  objections  to,  116. 

Brewers*  grain,  dry,  for  feeding  horses,  125. 

Bristol  County  Agricultural  Society,  returns  of  the,  809. 

Burlap  bands  in  gypsy  moth  work,  use  of,  266,  270,  281. 

Butchers  and  tuberculosis,  connection  between  certain,  210. 

Butter  exhibition  at  Great  Barrington,  concerning  the,  245. 

Butter,  how  oleomargarine  is  sold  for,  242. 

By-laws  of  the  Board  of  Agriculture,  442. 

Cattle  affected  with  tuberculosis,  concerning  the  paying  of  an  indenmity 

for,  207. 
Cattle,  auscultation  of  the  chest  In  the  examination  of,  225. 
Cattle  Commissioners,  Board  of,  annual  report  of  the,  197. 
Cattle  Commissioners,  Board  of,  annual  report  of  the,  abstract  of,  to  be 

printed  in  report  of  the  Board  of  Agriculture,  434. 
Cattle  Commissioners,  Board  of,  efforts  by,  to  prevent  the  spread  of  taber- 

culosis,  197. 
Cattle  Commissioners,  Board  of,  instructions  by,  to  inspectors,  198. 
Cattle  Commissioners,  Board  of,  laws  relating  to  the  powers  and  daties 

of,  214,  219. 
Cattle  Commissioners,  Board  of,  roster  of  the,  402. 
Cattle,  dairy,  the  handling  and  feeding  of,  lecture  on,  by  W.  D.  Hoard,  ^ 
Cattle,  tuberculosis  in,  causes  of,  221. 
Cattle,  tuberculosis  in,  cough  in,  230. 
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Cattle,  tubercQlosIs  in,  diagnosis  of,  229. 

Cattle,  tabercalosis  in,  paper  on,  by  Chas.  P.  Lyman,  F.R.C.V.S.,  221. 

Cattle,  tuberculosis  in,  spread  of,  law  to  more  effectually  prevent  the,  218. 

Cattle,  tuberculosis  in,  symptoms  of,  222. 

Cattle,  tuberculosis  in,  temperature  in,  230. 

Cattle,  tuberculosis  in,  treatment  of,  233. 

Checkrein,  concerning  the  use  of  the,  120. 

Cherry,  cultiyation  and  varieties  of  the,  169. 

Chicago,  Armour  Institute  in,  aim  of  the,  140. 

Climate  on  flruit  trees,  effect  of,  182. 

Clipping  of  horses,  concerning  the,  117. 

Clover  for  horses,  value  of,  125. 

Codling  moth,  spraying  to  destroy  the,  178. 

College,  Massachusetts  Agricultural,  concerning  the  work  of  the,  141, 148. 

College,  Massachusetts  Agricultural,  report  to  Legislature  of  Board  of 

Agriculture  acting  as  overseers  of  the,  352. 
College,  Massachusetts  Agricultural,  trustees  and  officers  of  the,  401. 
Committee,  system  of  awarding  prizes,  objections  to  the,  92. 
Congress,  Farmers*,  at  Savannah,  Ga.,  report  on,  by  Hon.  Daniel  Needham, 

414. 
Corn  ensilage,  raising  of,  with  fertilizers,  34. 
Com  meal,  feeding  of,  78. 

Ootton-seed  meal,  feeding  of,  to  milch  cows,  74,  77. 
Court,  Supreme,  State,  milk  decisions  of  the,  255. 
Court,  Supreme,  State,  oleomargarine  decisions  of  the,  250. 
Cow  stall,  view  of  a  new,  82. 
Cows,  dairy,  driving  of,  to  and  from  the  pasture,  55. 
Cows,  dairy,  exercise  of,  61. 
Cow^s,  dairy,  fastening  of,  In  the  stable,  60. 
Covrs,  dairy,  fastening  of,  in  the  stable,  Hoard's  system  of,  81. 
Cows,  dairy,  feeding  of,  62. 
Cows,  dairy,  handling  of,  53. 
Cows,  daily,  Individuality  of,  64. 
Cows,  dairy,  shelter  of,  56,  57. 
Cows,  dairy,  stanchions  for,  objections  to,  60,  84. 
Cows,  dairy,  water  for,  warming  of,  61,  76. 
Cows,  milch,  feeding  of  cotton-seed  meal  to,  74,  77. 
Cranberry  culture,  essay  on,  by  Edmund  Hersey,  365. 
Cream,  milk  and,  tests  of,  247. 
Cribbing  of  horses,  cause  of,  123. 
Crops,  moisture  for,  importance  of  supply  of,  38. 
Crops  with  commercial  fertilizers,  growing  of,  38,  46. 
Crops  with  commercial  fertilizers,  raising  of,  lecture  on  the,  by  S.  I. 

Parker,  28. 
Carcalio,  plum,  concerning  the,  and  methods  of  destroying,  168,  179. 
Cnrrant,  cultivation  and  varieties  of  the,  171. 

Cashman,  Elbridge,  essay  by,  on  the  restoration  of  exhausted  farms  by 
practical  methods,  383. 

I>airy  Boreau,  State,  act  to  provide  for  the  protection  of  daiiy  products 

and  to  establish  a,  423. 
I>airy  Bureau,  State,  act  providing  compensation  for  members  of  the,  426. 
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Dairy  Bareau,  State,  annaal  report  of  the,  to  the  Le^slatare,  938. 

Dairy  Bureau,  State,  co-operation  of,  with  the  Boston  milk  inspector,  239. 

Dairy  Bureau,  State,  detectiTe  and  court  work  of  the,  240. 

Dairy  Bureau,  State,  financial  statement  of  the,  261. 

Dairy  Bureau,  State,  officers  and  members  of  the,  400. 

Dairy  cattle.    See  Cattle  and  Cows. 

Dairy  education,  concerning,  66. 

Deerfleld  Valley  Agricultural  Society,  returns  of  the,  310. 

Delegates  to  agricultural  exhibitions,  assignment  of,  346. 

Directory  of  agricultural  and  similar  organizations,  397. 

Docking  of  horses,  concerning  the  practice  of,  118. 

Eastern  Hampden  Agricultural  Society,  returns  of  the,  811. 

Education,  dairy,  concerning,  66. 

Education,  definitions  of,  183. 

Education  for  the  agricultural  and  other  industrial  classes,  lecture  on, 

by  Prof.  Geo.  F.  Mills,  129. 
Education,  Importance  of,  129. 
Education  in  Massachusetts,  beginnings  of,  129. 
Ensilage  corn,  raising  of,  with  fertilizers,  34. 
Entomologist  of  gypsy  moth  committee,  report  of  Prof.  C.  H.  Femald&s, 

295. 
Essex  Agricultural  Society,  returns  of  the,  312. 
Executive  Committee  of  the  Board  of  Agriculture,  minutes  of  meetings 

of,  8. 
Exhibitions,  agricultural.     See  Agricultural. 
Experiment  Station,  State  Agricultural,  act  to  establish  a,  431. 
Experiment  Station,  State  Agricultural,  act  relating  to  the  annual  report 

of  the,  432. 
Experiment  Station,  State  Agricultural,  Board  of  Control  and  officers  of, 

402. 
Experts,  relative  to  the  employment  of,  by  societies,  4,  452. 

Fairs,  good  order  at,  statutes  relating  to,  439. 

Farmers'  clubs,  officers  of,  405. 

Farmers'  clubs,  statute  relating  to,  439. 

Farmers'  Congress  at  Savannah,  Ga.,  report  on  the,  by  Hon.  Daniel  Need- 
ham,  414. 

Farmers'  institutes,  relative  to  the  holding  of,  7,  453,  454. 

Farming,  the  pleasures  of,  essay  on,  by  Wm.  Bancroft,  371. 

Farms,  abandoned,  act  to  authorize  the  State  Board  of  Agriculture  to  col- 
lect and  circulate  information  relating  to,  426. 

Farms,  exhausted,  the  restoration  of,  by  practical  methods,  essay  on,  by 
Elbrldge  Cushman,  383. 

Feeding  of  balanced  rations,  62,  75. 

Feeding  of  corn  meal,  78. 

Feeding  of  cotton-seed  meal,  74,  77. 

Feeding  of  cows,  62. 

Feeding  of  dairy  cattle,  the  handling  and,  lecture  on,  by  W.  D.  Hoard,  58. 

Feeding  of  horses,  116,  126. 

Fernald,  Prof.  C.  H..  report  by,  as  entomologist  of  the  gypsy  moth  com- 
mittee, 295. 
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Fertilizer  for  peach  orchards,  187. 

Fertilizers,  commercial,  raising  crops  with,  lecture  on,  by  S.  I.  Parker,  28. 

Fertilizers,  commercial,  crops  with,  growing  of,  88,  46. 

Fertilizers,  commercial,  for  apple  orchards,  173. 

Fertilizers,  commercial,  for  grass,  communication  on,  by  Dr.  Jabez  Fisher, 

41. 
Fertilizers,  commercial,  for  grass,  sowing  of,  40,  42,  50. 
Fertilizers,  commercial,  home  mixing  of,  49. 
Fertilizers,  commercial,  raising  of  hay  with,  80. 
Fertilizers,  commercial,  raising  of  rye  with,  34,  51. 
Fertilizers,  commercial,  for  vegetables,  use  of,  42. 
Fertilizers,  commercial,  iu  market  gardening,  use  of,  87. 
Fertilizers,  commercial,  vs.  stable  manure,  38,  44. 
Fever,  milk,  prevention  of,  58. 

Fisher,  Dr.  Jabez,  communication  by,  on  use  of  fertilizers  for  grass,  41. 
Fly,  horn,  concerning  the,  56,  71,  73. 
Food,  green,  V8.  dry,  79. 
Food,  effect  of,  on  manure,  45. 
Forbush,  E.  H.,  report  by,  as  field  director  of  the  gypsy  moth  committee, 

281. 
Forest  reservations,  public,  concerning  protection  of,  340. 
Forests,  act  authorizing  towns  and  cities  to  provide  for  the  preservation 

and  reproduction  of,  430. 
Fowler,  C.  F.,  essay  by,  on  tobacco  culture,  354. 
Franklin  County  Agricultural  Society,  returns  of,  313. 
Fruit  culture,  importance  of,  161. 
Fruit  growing,  lecture  on,  by  E.  W.  Wood,  161. 

Fruit  growing  in  Massachusetts,  opportunities  for  and  possibilities  of,  171. 
Fruit,  thinning  of,  176,  177. 
Fruit  trees,  effect  of  climate  on,  182. 
Fruit  trees,  spraying  of,  175,  177. 

Gaming,  statutes  relating  to,  440,  441. 

Glanders,  concerning  the  presence  of,  2 IS. 

Grain,  dry  brewers',  for  feeding  horses,  125. 

Grange,  State,  officers  of  the,  408. 

Granges,  Pomona,  district  and  subordinate,  officers  of,  409. 

Grape,  cultivation  and  varieties  of  the,  171. 

Grass,  fertilizers  for,  and  their  application,  40,  42,  50. 

Grass  land,  use  of  ground  bone  in  reseeding,  36. 

Great  Barrlngton,  butter  exhibition  at,  concerning  the,  245. 

Great  Barrlngton,  public  winter  meeting  of  the  Board  of  Agriculture  at,  23. 

Great  Barrlngton,  special  meeting  of  the  Board  of  Agriculture  at,  11. 

Green  manuring,  concerning  the  practice  of,  38. 

Green  vs,  dry  food,  79. 

Gypsy  moth,  act  to  provide  against  depredations  by  the  insect  known  as 

the  Ocneria  dupar  or,  427. 
Gypsy  moth,  distribution  of,  means  of  preventing  extended,  283. 
Gypsy  moth,  eggs  of  the,  are  scattered,  how  the,  292. 
Gypsy  moth,  eggs  of  the,  destroying  of,  by  chemicals,  281. 
Gypsy  moth,  exterminated,  why  the,  has  not  been,  291. 
Gypsy  moth  extermination,  difficulty  and  expense  of,  291. 
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Gypsy  moth  extermlnatloo,  estimated  length  of  time  and  cost  of,  3O0. 

Gypsy  moth  extermination,  history  of  >York  of,  265. 

Gypsy  moth  extermination,  methods  of,  281. 

Gypsy  moth  extermination,  nse  of  burlap  bands  in,  266,  270,  281. 

Gypsy  moth  extermination,  use  of  insecticides  in,  282,  296. 

Gypsy  moth  extermination,  use  of  parasites  in,  297. 

Gypsy  moth  extermination,  use  of  raupenlelm  or  insect  lime  in,  281. 

Gypsy  moth,  ravages  of  the,  statements  relative  to,  274. 

Gypsy  moth,  region  infested  by  the,  inspection  of  towns  outside  the,  283. 

Gypsy  moth  work,  plan  of,  for  1894,  269. 

Gypsy  moth  work,  results  of,  in  1893,  285. 

Gypsy  moth  work,  sums  appropriated  and  expended  in,  299. 

Gypsy  moth  committee,  annual  report  of  the,  263. 

Gypsy  moth  committee,  entomologist  of  the,  report  of  the,  by  Prof.  C.  H. 
Fernald,  295. 

Gypsy  moth  committee,  field  director  of  the,  report  of  the,  by  E.  H.  For- 
bush,  281. 

Gypsy  moth  committee,  financial  report  of  the,  273. 

Gypsy  moth  committee,  report  by,  under  order  of  the  House  of  Represent- 
atives, 298. 

Hampden  Agricultural  Society,  returns  of  the,  314. 

Hampshire  Agricultural  Society,  returns  of  the,  315. 

Hampshire,  Franklin  and  Hampden  Agricultural  Society,  returns  of  the, 

315. 
Hampton,  Va.,  institute  at,  concerning  the,  141. 
Harvard  University,  concerning  the  founding  of,  130,  138. 
Hay,  raising  of,  by  means  of  commercial  fertilizers,  30. 
Heaves  In  horses,  127. 

Hersey,  Edmund,  essay  by,  on  cranberry  culture,  365. 
Highland  Agricultural  Society,  returns  of  the,  3I<^. 

Highways,  act  relative  to  preserving  ornamental  and  shade  trees  on  the,  439. 
Hillside  Agricultural  Society,  returns  of  the,  317. 
Hlngham  Agricultural  and  Horticultural  Society,  returns  of  the,  318. 
Hoard,  W.  D.,  lecture  by,  on  the  handling  and  feeding  of  dairy  cattle,  5S. 
Hoard's  system  of  fastening  cows  in  the  stable,  81. 
Hoosac  Valley  Agricultural  Society,  returns  of  the,  319. 
Housatonic  Agricultural  Society,  returns  of  the,  319. 
Horn  fly,  concerning  the,  66,  71. 
Horn  fly,  description  of  the,  73. 
Horse  overreaching,  cause  of  a,  107,  124. 
Horse  racing,  statutes  relating  to,  441. 
Horse,  scoring  of  a,  105. 

Horse,  the,  lecture  on,  by  Hon.  John  E.  Russell,  115. 
Horses,  age  of,  120. 

Horses,  blinders  and  checkrein  on,  use  of,  120. 
Horses,  box-stalls  for,  objections  to,  116. 
Horses,  clipping  of,  117. 
Horses,  clover  for,  value  of,  125. 
Horses,  color  of,  1 19. 
Horses,  cribbing  and  weaving  of,  123. 
Horses,  docking  of,  118. 
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Horses,  dry  brewers'  grata  for  feeding,  125. 

Horses,  feeding  of,  116,  126. 

Horses,  heaves  in,  127. 

Horses,  mane  of,  118. 

Horses,  measuring  of,  1 19. 

Horses,  Percheron,  concerning,  122. 

Horses,  shoeing  of,  122,  124. 

Horses,  teeth  of,  121. 

Horses,  watering  of,  117. 

Horticoltnral  societies.    See  Societies. 

Hosbandry,  Patrons  of,  officers  of,  408. 

Individaality  of  dairy  cows,  concerning  the,  64. 

Industrial  classes,  education  for  the  agricultural  and  other,  lecture  on,  by 

Prof.  Geo.  F.  Mills,  129. 
Insect  enemies  of  the  apple,  164. 
Insecticide,  Paris  green  as  an,  178,  183. 

Insecticides,  use  of,  in  extermination  of  the  gypsy  moth,  282,  296. 
Inspectors,  instructions  by  Board  of  Cattle  Commissioners  to,  198. 

Institutes,  farmers',  relative  to  the  holding  of,  7,  453,  454. 

• 

Japan  plum,  concerning  the,  179. 

Judging  animals  by  scale  of  points,  lecture  on,  by  Dr.  Geo.  M.  Twltchell, 

90. 
Judging  by  scale  of  points,  3,  186. 

Kerosene  oil  as  a  preventive  of  the  horn  fly,  71. 

Law  of  sequence,  the,  53. 

Laws  relating  to  the  agricultural  and  horticultural  societies,  435. 

Laws  relating  to  the  Board  of  Agriculture,  421. 

Laws  relating  to  the  Cattle  Commissioners,  214,  219. 

Laws  relating  to  the  Dairy  Bureau,  423,  426. 

Laws  relating  to  the  State  Agricultural  Experiment  Station,  431. 

Le^slation,  oleomargarine,  need  of  farther,  242. 

Lyman,  Dr.  Chas.  P.,  paper  by,  on  tuberculosis  in  cattle,  221. 

Mane  of  horses,  concerning  the,  118. 

Manual  training  in  schools,  136. 

Manure,  food  on,  effect  of,  45. 

Manure,  stable,  analysis  of,  45. 

Manure,  stable,  economy  of  the  use  of,  29. 

Manure,  stable,  fertilizers  vs.,  38,  44. 

Manure,  water  in,  amount  of,  46. 

Manuring,  green,  concerning  the  practice  of,  38. 

Market  gardening,  use  of  fertilizers  In,  37. 

Marshfleld  Agricultural  and  Horticultural  Society,  retams  of  the,  320. 

Martha's  Vineyard  Agricultural  Society,  returns  of  the,  321. 

Massachusetts,  education  in,  beginnings  of,  129. 

Massachusetts,  fruit  growing  in,  opportunities  for  and  possibilities  of,  171. 

Massachusetts  Agricultural  College.     See  College. 

Massachusetts  Agricultural  Experiment  Station.     See  Experiment  Station. 

Massachusetts  Horticultural  Society,  returns  of  the,  322. 

Massachusetts  Institute  of  Technology,  aim  of  the,  139. 
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Massachusetts  Society  for  Promoting  Agricultare,  retams  of  the,  823. 

Meal,  corn,  feeding  of,  78. 

Meal,  cotton-seed,  feeding  of,  to  milch  cows,  74,  77. 

Middlesex  Agricultural  Society,  returns  of  the,  323. 

Middlesex  North  Agricultural  Society,  returns  of  the,  328. 

Middlesex  South  Agricultural  Society,  returns  of  the,  824. 

Milch  cows,  feeding  of  cotton-seed  meal  to,  74,  77. 

Military  training,  Importance  of,  155. 

Milk  and  cream,  tests  of,  247. 

Milk,  composition  of,  62. 

Milk  decisions  of  the  State  Supreme  Court,  255. 

Milk  fever,  prevention  of,  58. 

Milk  inspector,  Boston,  co-operation  of,  with  Dairy  Bureau,  239. 

Milk,  production  of,  effect  of  exposure  and  storms  on  the,  68,  70. 

Milk  standard,  concerning  the,  249. 

Mills,  Prof.  Geo.  F.,  lecture  by,  on  education  for  the  agricultural  and  otbe: 

Industrial  classes,  129. 
Moisture  for  crops.  Importance  of  supply  of,  88. 

Nantucket  Agricultural  Society^  returns  of  the,  825. 

Needham,  Hon.  Daniel,  report  by,  on  the  Farmers'  Congress  at  Savaimati. 

Ga.,  414. 
Nuisances,  common,  statutes  relating  to  the  suppression  of,  441. 
Nursery  bought  trees,  concerning,  189. 

Ocneria  dispar.    See  Gypsy  moth. 
Oleomargarine,  concerning  the  anti-color  law,  240. 
Oleomargarine  decisions  of  the  State  Supreme  Court,  250. 
Oleomargarine,  detective  and  court  work  of  Dairy  Bureau  in  relation  to> 

240. 
Oleomargarine  Is  sold  for  butter,  how,  242. 
Oleomargarine  legislation,  need  of  fUrther,  242. 
Orchards,  apple,  fertilizers  for,  178. 
Orchards,  apple,  locations  for,  162,  174,  180. 
Orchards,  peach,  fertilizer  for,  187. 
Oxford  Agricultural  Society,  returns  of  the,  325. 
Overreaching,  cause  of  a  horse,  107,  124. 

Parasites  of  the  gypsy  moth,  concerning  the,  297. 

Paris  green  as  an  insecticide,  178,  183. 

Parker,  S.  I.,  lecture  by,  on  raising  crops  with  commercial  f ertlUzets, 2S. 

Pasture,  driving  cows  to  and  from  the,  55. 

Pasture,  importance  of  good,  54. 

Peach  culture,  and  desirable  varieties  of  the  peach,  167,  168,  186. 

Peach  orchards,  fertilizer  for,  187. 

Peach  yellows,  concerning,  168. 

Pear  blight,  concerning,  167. 

Pear,  cultivation  of  the,  164. 

Pear  on  quince  stock,  grafting  of  the,  165. 

Pear,  varieties  of  the,  desirable,  166. 

Percheron  horses,  concerning,  122. 

Plaster  in  the  stable,  use  of,  87. 
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Plum,  black-knot  on  the,  concerning  the,  168* 

Plum,  cultiyation  of  the,  168.  -; 

Plum  cnrcallo,  concerning  the,  168,  179. 

Plam,  Japan,  concerning  the,  179. 

Plam,  yarieties  of  the,  desirable,  169. 

Plymouth  County  Agricaltural  Society,  returns  of  the,  326. 

Poem  by  Dr.  Geo.  M.  Twltchell,  104. 

Points,  scale  of,  judging  animals  by,  lecture  on,  by  Dr.  Geo.  M.  Twitchell, 
90. 

Points,  scale  of,  judging  by,  3,  186. 

Police  officers  for  special  service  at  agricultural  and  horticultural  exhi- 
bitions, act  providing  for  the  assignment  of,  440. 

Printing  and  distribution  of  certain  reports  and  public  documents,  laws 
concerning  the,  433. 

Prizes,  objections  to  the  committee  system  of  awarding,  92. 

Quince,  cultivation  and  varieties  of  the,  169. 
Quince  stock,  grafting  the  pear  on  the,  165. 

Rales  or  rattles,  concerning,  228. 

Rations,  balanced,  feeding  of,  62,  75. 

Raupenleim  or  insect  lime,  use  of  ,.281. 

Real  estate  owned  by  certain  agricultural  societies  exempt  from  taxation ; 

also  act  relating  to,  440. 
Representatives,  House  of,  order  of,  relative  to  work  of  the  gypsy  moth 

committee,  298. 
Resolutions  of  the  Board  of  Agriculture  on  the  death  of  Mr.  J.  M.  W. 

Terrinton,  18. 
Resolutions  of  the  Board  of  Agriculture  relative  to  protecting  public 

forest  reservations,  340. 
Rowley,  J.  H.,  address  of  welcome  by,  before  the  Board  of  Agriculture  at 

Great  Barrington,  28. 
RuBsell,  John  £.,  lecture  by,  on  the  horse,  115. 
Kusset  apples,  varieties  of,  189. 
Rye  with  commercial  fertlllzers>  raising  of,  34,  51. 

Scale  or  points,  judging  animals  by,  lecture  on,  by  Dr.  Geo.  M.  Twitchell, 

90. 
Scale  of  points,  judging  by,  3,  186. 
Scorin^r  of  a  horse,  the,  105. 
Seedlin^^  growinj^of,  191. 
Sequence,  the  law  of,  53. 
Schools,  high,  establishment  of,  135. 
Schools*  manual  training  in,  136. 
Sboeingr  of  horses,  concerning  the,  122,  124. 
Societies,  agricnltaral,  certain,  standing  of,  3,  11. 
Societies,  agricultural,  property  of,  exempt  Arom  taxation,  440. 
Societies,  agricultural*  real  estate  owned  by  certain,  act  relating  to,  440. 
Societies,  agricultural,  recommendations  of  the  Board  of  Agriculture  for 

the,  453. 
Societies,  agricultural,  returns  of  the,  306. 
Societies,  agricultural,  returns  of  the,  summary  of,  335. 
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Societies,  agricnltaral,  rales  of  the  Board  of  Agrlcaltnre  for  the,  450. 

Societies,  agricultural,  to  employ  experts,  4,  452. 

Societies,  agricultural  and  horticultural,  officers  of,  403. 

Societies,  agricultural  and  horticultural,  laws  relating  to,  485. 

Society,  agricultural,  exists,  purposes  for  which  an,  94. 

Spencer  Farmers*  and  Mechanics*  Association,  returns  of  the,  327. 

Spraying  to  destroy  the  codling  moth,  178. 

Stable,  fastening  of  cows  in  the,  60,  81. 

Stable,  land  plaster  in  the,  use  of,  87. 

Stable  manure,  analysis  of,  45. 

Stable  manure,  economy  of  the  use  of,  29. 

Stable  manure,  fertilizers  vs.,  38,  44. 

Stables,  bams  and,  construction  of,  57. 

Stables,  bams  and,  lighting  of,  69. 

Stables,  yentilation  of,  57,  84. 

Stall,  cow,  view  of  a  new,  82. 

Stallions,  confinement  of,  124. 

Stalls,  box,  for  horses,  objections  to,  116. 

Stanchions  for  cows,  objections  to,  60,  84. 

Statistics,  board  of  superTisors  of,  conceming  a,  433. 

Strawberries,  caltlvation  and  marketing  of,  170. 

Strawberries,  desirable  varieties  of,  171. 

Summer,  shelter  of  cows  in  the,  56. 

Supreme  Court,  State,  milk  decisions  of  the,  255. 

Supreme  Court,  State,  oleomargarine  decisions  of  the,  250. 

Taxation,  property  of  agricultural  societies  exempt  from,  440. 

Taxation,  unequal,  concerning,  158. 

Technology,  Massachusetts  Institute  of,  aim  of  the,  139. 

Teeth  of  horses,  concerning  the,  121. 

Tobacco  culture,  essay  on,  by  C.  F.  Fowler,  354. 

Trees,  apple,  pranlng  and  spraying  of,  176,  178,  179. 

Trees,  fruit,  effect  of  climate  on,  182. 

Trees,  fruit,  home-grown  vs,  forelijn-grown,  191. 

Trees,  fruit,  nursery  bought,  conceming,  189. 

Trees,  fruit,  spraying  of,  176,  177. 

Trees,  ornamental  and  shade,  on  the  highways,  law  relative  to  presernng 

of,  429. 
Tubercle,  bacilli,  conceming,  231. 

Tuberculosis,  butchers  and,  connection  between  certain,  210. 
Tuberculosis,  cattle  affected  with,  concerning  the  paying  of  an  indemnitT 

for,  207. 
Tuberculosis  in  cattle,  causes  of,  221. 
Tuberculosis  in  cattle,  cough  In,  230. 
Tuberculosis  in  cattle,  diagnosis  of,  229. 

Tuberculosis  In  cattle,  paper  on,  by  Chas.  P.  Lyman,  F.R.C.Y.S.,  221. 
Tuberculosis  in  cattle,  spread  of,  law  to  more  effectually  prevent  the,  218. 
Tuberculosis  in  cattle,  spreading  of,  action  by  the  Cattle  Commissioners 

to  prevent  the,  197. 
Tuberculosis  in  cattle,  symptoms  of,  222. 
Tuberculosis  in  cattle,  temperature  In,  230. 
Tuberculosis  in  cattle,  treatment  of,  233. 
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Twltchell,  Dr.  Geo.  M. ,  lecture  by,  on  Jodging  anlmalB  by  scale  of  points,  90. 
Twitchell,  Dr.  Geo.  M. ,  poem  by,  104. 

Union  Agricnltural  and  Horticultural  Society,  returns  of  the,  828. 

Vegetables,  use  of  fertilizers  for,  42. 
Ventilation  of  stables,  ho^v  secured,  57,  84. 
VleTv  of  new  cow  stall,  82, 

Water  for  cows,  warming  of,  61,  7G. 

Water  in  manure,  amount  of,  46. 

Watering  of  horses,  117. 

Weaving  of  horses,  123. 

Weymouth  Agricultural  and  Industrial  Society,  returns  of  the,  829. 

Winter,  shelter  of  cows  in,  57. 

Wood,  £.  W.,  lecture  by,  on  fruit  growing,  161. 

Worcester  Agricultural  Society,  returns  of  the,  880. 

Worcester  County  West  Agricultural  Society,  returns  of  the,  334. 

Worcester  East  Agricultural  Society,  returns  of  the,  881. 

Worcester  North  Agricultural  Society,  returns  of  the,  881. 

Worcester  North-west  Agricultural  Society,  returns  of  the,  882. 

Worcester  South  Agricultural  Society,  returns  of  the,  888. 

Yellows,  peach,  concerning,  168. 

Yerrlnton,  J.  M.  W.,  resolutions  by  the  Board  of  Agriculture  on  the 
death  of,  18. 
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ELEYENTH  ANNUAL  REPOKT  OF  THE  DIRECTOR 


or  THB 


MASSACHUSETTS     STATE    AGRICULTURAL 

EXPERIMENT    STATION, 

AMHERST,  MASS. 


To  the  Honorable  Board  of  Control, 

Gentlemen:  —  The  work  carried  on  at  the  State  Agri- 
cultural Experiment  Station  during  the  past  year  compares 
favorably  with  that  of  the  preceding  year.  The  various 
lines  of  investigation  presented  for  your  considemtion  and 
indorsement  at  the  different  meetings  of  the  Board  have  been 
followed  up  to  the  full  extent  of  the  resources  at  my  dis- 
posal. The  results  obtained  in  some  cases  cannot  fail  to  be 
of  more  than  ordinary  interest  to  the  farmers  of  our  Stsite, 
while  in  others  more  time  is  needed  for  observation  to  draw 
reliable  conclusions  from  the  results  thus  &r  secured. 

The  recent  additions  and  improvements  in  the  outfit  of  the 
feeding  department  have  aided  materially  in  the  investigation 
of  more  intricate  questions  of  animal  nutrition.  The  eco- 
nomical production  of  milk,  beef,  mutton,  veal  and  pork  has 
received  serious  attention.  New  concentrated  feed  stuffs,  as 
well  as  coarse  fodder  articles  raised  upon  the  station  grounds 
and  new  to  our  section  of  the  country,  have  been  practi- 
cally tested,  to  ascertain  their  relative  economical  value  as 
compared  with  current  modes  of  feeding.  The  digestibility 
of  various  concentrated  feed  stuffs  has  been  carefully  tested 
by  Dr.  J.  B.  Lindsey  in  a  series  of  trials  with  sheep.  Ex- 
periments for  ascertaining  the  relative  economy  of  feeding 
skim-milk  to  young  pigs  and  calves  raised  for  the  meat 
market  have  been  instituted.  A  detailed  account  of  these 
experiments  will  be  found  ferther  on  under  the  following 
headings :  — 
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Part    I. 

On  Feeding  Experiments. 

I.     Feeding  experiments  with  milch  cows  (two) . 

1.  General  feeding  experiments  with  milch  cows :  — 

Grain  feed :  Buffalo  gluten  feed,  wheat  bran  and  cotton- 
seed meal. 

Coarse  feed :  English  hay,  com  stover,  and  com  and  sqjar 
bean  ensilage. 

2.  Summer  feeding  experiments  with  milch  cows :  — 

Grain  feed :  Buffalo  gluten  feed,  new-process  linseed  meal, 

wheat  bran  and  cottonnseed  meal. 
Coarse  feed :  rowen,  green  fodder  com  and  green  vetch  and 

oats. 
8.    Creamery  record  of  the  station  for  1893  and  1893. 

II.  Feeding  experiments  with  steers. 

III.  Feeding  experiments  with  lambs. 

IV .  Feeding  experiments  with  pigs  (two) . 
V.  Feeding  experiments  with  calves. 

VI.     Digestion  experiments  with  sheep. 
VII.     Feeding  experiments  with  horses. 

The  past  season  was  not  quite  as  favorable  for  the  condact- 
ing  of  field  experiments  as  some  preceding  years  have  been. 
A  serious  drought  at  the  close  of  the  growing  period  afiected 
the  results  in  a  number  of  cases.  Many  of  the  results 
obtained  may,  however,  be  considered  satisfactory.  The 
following  lines  of  investigation  have  been  carried  on  in  the 
field. 

Part    II. 

On  Field  Experiments. 

1.  Field  experiments  to  ascertain  the  efifect  of  the  exclusion  of 

every  form  of  nitrogen-containing  manorial  matter  from 
the  fertilizer  applied  for  the  production  of  a  grain  crop 
(oats)  on  its  yield  per  acre  (Field  A). 

2.  Field  experiments  with  prominent  varieties  of  grasses  and 

grass  mixtures  under  fairly  corresponding  circumstances 
and  with  dififerent  varieties  on  potatoes  (Field  B) . 

3.  Field  experiments  regarding  the  effect  of  different  combina- 

tions of  commercial  fertilizers  on  the  yield  of  some  promi- 
nent garden  crops  (Field  C) . 

4.  Observations  regarding  the  adaptation  of  a  variety  of  more  or 

less  reputed  fodder  plants  new  to  our  section  of  the  country 
(Field  D). 
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5.  Field  experiments  with  different  commercial  phosphates,  to 

study  the  economy  of  using  the  cheaper  natural  phosphates 
or  the  more  costly  acidulated  phosphates  (Field  F). 

6.  Field  experiments  to  show  the  effect  of  barn-yard  manure  on 

the  yield  of  com  (Field  G). 

7.  Field  experiments  to  determine  the  effect  of  various  fertilizer 

mixtures  on  leguminous  and  grain  crops  (East  Field) . 

8.  Observations  on  permanent  grass  lands,  —  meadows. 

9.  Report  on  general  farm  work. 

10.    On  special  fertilization  with  reference  to  some  prominent  in- 
dustrial crops,  fruits  and  garden  vegetables. 

The  recently  increased  fitcilities  for  chemical  analysis  have 
been  tested  to  their  full  capacity,  as  may  be  seen  from  the 
following  enumeration  of  examinations  called  for :  — 

FerUlizers,  official, 2U 

Fertilizers,  sent  on, 50 

Fertilizers,  for  station, 24 

Fodders,  sent  on, 32 

Fodders,  for  station, 81 

Wood  ashes, 108 

Milk,  for  station, 295 

Milk,  sent  on, 26 

Cream^ 46 

Skim-milk, 24 

Buttermilk, •  8 

Water, 93 

Miscellaneous, 32 

The  entire  work  carried  on  in  the  chemical  department  will 
be  found  in  subsequent  pages  under  the  following  heads :  — 

Part    III. 

Special  Work  in  the  Chemical  Laboratory. 

I.     Communication  on  commercial  fertilizers :  — 

1.  General  introduction. 

2.  State  laws  for  the  regulation  of  the  trade  in  commercial 

fertilizers. 

3.  List  of  licensed  manufacturers  and  dealers  from  May  1, 

1893,  to  May  1, 1894  (62). 

4.  Analyses  of  licensed  fertilizers  (214). 

5.  Analyses  of  commercial  fertilizers  and  manurial  substances 

sent  on  for  examination  (169). 

6.  Miscellaneous  analyses  (7). 

7.  Miscellaneous  fodder  analyses  (45). 


10   AGRICULTURAL  EXPERIMENT  STA'N.  [Jan/94. 

II.    AnalysefB  of  milk  sent  on  for  examination  (26). 
III.     Analyses  of  water  sent  on  for  examination  (93). 
IV. '  Compilation  of  analyses  made  at  Amherst,  Mass.,  of  agri- 
cultural  chemicals  and  refuse  materials  used  for  fertilizing 
purposes. 
y.    Compilation  of  analyses  made  at  Amherst,  Mass.,  of  fodder 
articles,  fruits,  sugar-producing  plants,  dairy  products,  etc. 
VI.    Table  of  the  digestibility  of  American  feed  stuffs. 

The  meteorological  observations  for  local  purposes  have 
been  continued,  and  the  results  reported  to  the  autliorities 
in  Boston  and  Washington.  The  periodical  publications  of 
the  work  accomplished  at  the  station  have  been  continued, 
seven  bulletins  having  been  issued  during  the  year,  treat- 
ing mainly  of  analyses  of  fertilizers,  feed  stuffs,  etc.  The 
interest  in  these  publications  has  manifested  itself  by  a 
steady  increase  of  applications  from  within  the  State  as  well 
as  other  parts  of  the  country. 

The  general  condition  of  some  of  the  buildings  of  the 
experiment  station  is  such  that  in  the  interest  of  good 
economy  serious  attention  for  more  extensive  repairs  seems 
advisable  at  this  time.  As  the  existing  financial  resources 
do  not  warrant  the  expenditures  in  that  direction,  I  recom- 
mend the  application  for  suitable  appropriation  by  the  State 
Legislature  to  meet  these  wants. 

I  feel  it  my  pleasant  duty  to  express  to  you  my  particular 
satisfaction  for  the  assistance  I  have  received  from  all  jmrties 
engaged  with  me  in  the  work  accomplished  during  the  past 
year.  Thanking  you  for  your  kind  support  in  the  perform- 
ance of  the  duties  assigned  me,  I  am. 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  Massachusetts  State  AgricuUural  Experimeni  Siaiiom. 


PART  I. 


FEEDING  EXPERIMENTS. 


BY  J.   B.   LINDSEY. 


I.  Feeding  Experiments  with  Milch  Cows   (two) 

II.  Feeding  Experiments  with  Steers. 

III.  Feeding  Experiments  with  Lambs. 

IV.  Feeding  Experiments  with  Pigs  (two). 
V.  Feeding  Experiments  with  Calves. 

VI.  Digestion  Experiments  with  Shee^*. 

VII.  Feeding  Experiments  with  Horses. 
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General    Introduction. 


The  feeding  experiments  described  in  this  report  have  been 
conducted  with  a  view  to  answering  many  of  the  practical 
questions  asked  by  the  farmers  of  Massachusetts.  Several 
of  them  are  a  continuation  of  those  published  in  previous 
reports,  while  others  have  been  started  to  answer  questions 
of  importance  to  the  farming  community.  They  are  divided 
as  follows :  — 

/.     Feeding  Experiments  with  Milch  Cows. 
The  principal  objects  of  these  experiments  have  been :  — 

1.  To  ascertain  the  comparative  value  of  different  kinds 
of  coarse  fodders  upon  the  economical  production  of  niilk 
and  cream. 

2.  To  notice  the  effects  of  these  foods,  if  any,  upon  the 
composition  of  the  milk  and  cream. 

Many  other  facts  are  also  brought  out  in  the  experiment, 
as,  for  example,  the  number  of  quarts  of  milk  required  to 
produce  a  space  of  cream,  etc. 

The  general  object  of  all  the  experiments  with  milch  cows 
has  been  to  find  those  methods  of  feeding  best  suited  to 
produce  milk  and  cream  at  the  minimum  cost,  and  to  do 
this  by  raising  a  greater  variety  of  coarse  fodder  articles 
upon  the  farm,  and  supplementing  these  fodders  with  con- 
centrated feed  stuffs. 

//.     Feeding  Experiments  with  Steers. 

These  experiments  have  been  in  progress  for  several  years, 
with  these  objects  in  view  :  — 

1 .  To  ascertain  those  fodder  rations  that  would  produce 
the  greatest  growth  for  the  least  outlay  of  money. 


1894.]  PUBLIC  DOCUMENT  — No.  33.  13 

2.  To  find  out  what  it  actually  costs  to  produce  beef  in 
Massachusetts. 

3.  To  compare  the  relative  merits  of  soiling  vs.  pasture 
for  growing  stock  during  the  summer  months. 

IIL    Feeding  Experiments  with  Lambs  (  Winter) . 

The  objects  sought  have  been  :  — 

1.  To  find  the  cost  of  producing  live  weight  under  a 
rational  system  of  feeding. 

2.  To  find  out  if  ensilage  could  be  substituted  to  a  con- 
siderable extent  for  rowen  in  the  coarse  fodder  rations. 

IV,  Feeding  Experiments  with  Pigs. 

Objects :  — 

1.  To  ascertain  the  value  of  Buffalo  gluten  feed  and  corn 
meal  when  fed  in  connection  with  skim-milk. 

2.  The  cost  of  producing  pork. 

V,  Feeding  Experiments  with  Calves. 

Objects :  — 

1.  To  ascertain  whether  it  is  more  profitable  to  feed, 
skim-milk  to  growing  calves  or  to  pigs. 

2.  To  find  the  rate  of  growth  when  calves  are  fed  on 
skim-milk  alone,  and  when  fed  on  skim-milk  and  grain. 

In  all  the  five  experiments  thus  far  mentioned,  especial  at- 
tention is  called  to  the  value  of  the  manure  produced  in  con- 
nection with  a  rational  system  of  general  farm  management. 
Upon  the  character  of  the  food  fed  depends  not  only  the 
quantity  of  milk,  beef,  pork  or  mutton  produced,  but  also 
the  value  of  the  manure  obtained. 

VI.    Digestion  Experiments  with  Sheep. 

The  object  of  these  experiments  has  been  to  inquire  into 
the  digestibility  of  English  mixed  hay  and  of  the  new  con- 
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centrated  feed  stuffs,  such  as  Bufiklo  gluten  feed,  the  new 
and  old  process  linseed  meals,  etc. 

VII.     Feeding  ETcperiimjerdSi  with  Hordes. 

This  section  contains  facts  in  relation  to  the  feeding  of 
four  horses  at  the  station  during  several  years  past 
(1888-93). 

Farmers  are  especially  requested  to  address  the  station  if 
questions  arise  relating  to  the  experiments  herein  described, 
or  if  any  information  is  desired  concerning  any  problem  in 
stock  feeding.  Any  information  at  the  command  of  the 
station  will  be  cheerfully  given. 

J.  B.  LINDSEY. 
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I. 

FEEDING  EXPERIMENTS  WITII  MILCH  COWS 

(TWO). 

1.     General  Feeding   Experiments  with  Milch  Coavs. 

October,  1892,  to  July,  1893. 

[Grain  feed :  Bnffklo  ginten  feed,  wheat  bran  and  cotton-ieed  meal ;  coarse  feed : 
English  hay,  com  stover  and  com  and  soja-bean  ensilage.] 

Objects  of  the  Experiment. 

1.  To  study  the  comparative  feeding  effects  of  English 
hay,  corn  stover  and  corn  and  soja-bean  ensilage  upon  the 
cost,  quantity  and  quality  of  the  milk  produced. 

2.  The  comparative  feeding  value  of  rowen  vs.  hay  of 
peas  and  oats. 

Attention  is  also  called  to  the  value  of  the  manurial  ingre- 
dients in  the  feed  consumed,  and  to  the  value  of  the  manure 
produced  by  the  different  rations  fed ;  also  the  quality  of  the 
milk  produced  during  the  different  feeding  periods. 

History  of  Cows. 


KAME  or 

cow. 

0 

BnsD. 

A«« 

(Yean). 

JjisT  Calf  dxoppkd. 

Xamber  of 
Montha  on  Trial.  J 

May,     .    . 
Gem,    .    . 
Lucy,   .    . 
Florence, . 
Viola,  .    . 
Anna,   .    . 
Stella,  .    • 
Jennie, 
Jnlia,    •    . 
Nora,    .    . 

Native,    .... 
Grade  Shoithom, . 
Grade  Ayrahire,  . 
Grade  Shorthorn, . 
Native,    .... 
Native,    .... 
Grade  Durham,    . 
Grade  Jersey,  .    . 
Native,'  .    .    .    . 
Grade  Ayrshire,  . 

6  7 
5 
6 

7 

(?) 

'5 

4 
9 
5 

Jan.    15, 1892, 
Dec.      6,  1h91, 
June     3, 1891, 
May    13,1892, 
Feb.    10,1892, 
Jan.    26, 1892, 
Jan.      5, 1893, 
Dec.    25, 1892, 
Jan.    18,  1893, 
Mar.    25,1893, 

6-7 
11-12 

H-9 
10-11 

^^ 

5-6 
16-17 
10-11 
12-13 

9 

10 

17 

5 

7 
8 

As  will  be  seen  from  the  above  record,  these  cows  are 
grades  of  various  descriptions  and  of  different  milking 
periods.  They  probably  represent  average  cows  of  the 
various  herds  kept  by  fiEirmers  in  this  section  of  the  State. 
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It  will  be  observed  that  only  two  of  the  cows,  viz.,  Gm 
and  Florence,  were  retained  during  the  entire  experiment, 
several  having  been  dropped,  owing  to  a  too  advanced  stage 
of  milking,  and  new  milch  cows  put  in  their  places.  The 
records  of  all  the  cows  on  trial  are,  however,  presented,  as 
they  furnish  data  from  which  to  judge  of  the  comparative 
feeding  effects  of  the  several  varieties  of  fodder. 

Description  of  Fodder  Articles. 

The  grain  feed  remained  constant  throughout  the  entire 
experiment,  and  consisted  of  Buffalo  gluten  feed,  wheat 
bran  and  cotton-seed  meal.  The  chemical  and  mechanical 
condition  was  good. 

The  coarse  feed  consisted  of  good  hay  of  mixed  grasses, 
rowen  (second  cut  of  grass  lands),  well-cured  hay  of  peas 
and  oats,  corn  stover,  corn  and  soja-bean  ensilage  and 
globe  mangolds. 

The  ensilage  was  made  from  **  Pride  of  the  North  "  core 
and  a  late  variety  of  soja  bean,  cut  up  into  pieces  several 
inches  in  length.  The  corn  was  cut  for  ensilage  when  the 
kernels  had  begun  to  glaze.  The  soja  bean  was  a  late 
variety  which  failed  to  blossom.  When  cut  it  measured 
three  and  one-half  feet  in  height. 

Silo  No.  1  contained  equal  weight  parts  of  com  and  8oja 
bean,  while  silo  No.  2  contained  two  parts  of  soja  bean  to 
one  part  of  com.  These  ensilages  are  called  respectively 
corn  and  soja-bean  ensilage  and  soja-bean  and  corn  ensilage. 
The  silos  were  filled  rapidly,  and  treated  as  descril^ed  in 
previous  reports.  Silo  No.  1  was  much  larger,  and  con- 
tained several  times  as  much  ensilage  as  No.  2. 

The  corn  stover  was  obtained  from  the  same  variety  of 
corn  as  that  put  into  the  silo,  and  is  the  field-cured  plant 
remaining  after  the  fully  matured  ears  have  been  removed. 
It  was  cut  into  short  leno^ths  before  beinff  fed.  The  hav  of 
peas  and  oats  was  the  portion  that  remained  over  from  the 
summer  green  feeding,  and  was  cut  when  in  late  blos.<om 
and  dried. 

The  following  tables  contain  the  analyses  of  the  varioo? 
grains  and  coarse  fodders,  together  with  their  fertilizing 
value  obtainable  after  they  have  passed  through  the  animal, 
t.  6.,  in  the  manure. 
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Analyses  of  Fine  Feed  used. 


FODDBR  Ax ALT8B8. 

Wheat 
Bran. 

Buflklo 
Gluten 
Feed. 

Cotton- 
acedMeal. 

Moisture  at  100^  C, 

10.35 

8.28 

7.00 

Diy  matter, 

89.65 

91.72 

93.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Grade  ash, 

7.89 

0.91 

7.46 

**     cellnlofie, 

11.60 

7.78 

6.63 

"fat, 

5.72 

13.61 

12.20 

"      protein, 

17.78 

26.03 

44.33 

Non-nitrogenous  extract  matter,  . 

57.51 
100.00 

51.67 

29.39 

100.00 

100.00 

Fertilizing  Constittients. 
[Nitrogen  16  cents,  phosphoric  acid  6|  oents,  potassimn  oxide  4)  oents,  per  poand.] 


Fkrtilizbb  Ahaltsbb. 

Wheat 
Bran. 

BnflRtUo 
Gluten 
Feed. 

Cotton- 
seed MeaL 

Moisture, 

Nitrogen, 

Phosphoric  acid, 

Potassium  oxide, 

Valuation  per  2,000  pounds, 

Mnnnrial  value  obtainable,  .... 

10.36 
2.45 
2.85 
1.63 
•11  95 
9  56 

8.28 

3.82 
0.46 
0.10 
•12  06 
9  65 

7.00 
6.59 
2.33 
1.72 
•23  88 
19  10 
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Analyses  of  Coarse  Fodder  Articles 

used. 

FODDBB  AXALYSBa. 

• 

• 

h 

1- 

i 

1 
1 

ce 

e  o  6i 
•    s 
— »ss 
to 

• 

m 

2 
% 

5 

Moisture  at  100«  C,     . 
Dry  matter,  .... 

9.00 
91.00 

11.31 
88.69 

12.30 
87.70 

14.66 
85.34 

77  77 
22.23 

80.33 
19.67 

88il 
11.^ 

Analysis  of  Dry  Hatter. 

Cmdeaah,    .... 

**      cellulose,    . 

"fat,     ...       . 

"      protein, 
Non-nitrogenous   extract 

100.00 

6.64 
84.82 

3.18 
10.41 

44  95 

100.00 

6.48 
29.98 

4.23 
12.11 

47.20 

100.00 

6.90 
26.66 

2.29 
16.01 

48.14 

100.00 

6.49 

87.57 

1.82 

4.00 

51.12 

100.00 

9.48 

26.63 

3.76 

7.91 

62  23 

100.00 

11.91 

29.00 

3.02 

8.41 

47.66 

100.00 
1288 

m 

l.H 
7.04 

68J6 

100.00 

100.00 

100.00 

100.00 

100.00 

100  00 

1QO.O0 

Fertilizing  Constituents, 
[Nitrogen  15  cents,  phosphoric  acid  5^  cents,  potassium  oxide  4^  cents,  per  poond.] 


FKBTILIZKR  AVALTSSa. 


a 


B 

o 


9 

cO 

5* 


a 


T7  S 

•"OS 


•     s 

OQ 


Moisture,      •       •       •       . 
Nitrogen,      .       .       .       . 
Phosphoric  acid,  .       • 
Potassium  oxide. . 
Valuation  per  2,000  pounds, 
Manurlal  value  obtainable,  . 


9.00 

11.30 

12.30 

14.66 

77.77 

80.88 

1.52 

1.72 

2.24 

0.55 

0.32 

0.27 

0.35 

0.46 

0.66 

0.23 

0.12 

0.12 

1.64 

1.97 

2,10 

1.K4 

0.48 

0.48 

16  32 

fB66 

f9  32 

|3  65 

9152 

fl37 

506 

625 

7  46 

2  84 

122 

110 

3 
I 

m 
m 

ii 

5 


88il 
0.1S 
0.10 

074 


*  Equal  parts  by  weight. 


t  Two  parts  soja  bean  to  one  part  conn. 


Mode  of  Feeding. 

The  entire  experiment  is  divided  into  two  parts :  Part  1 
includes  hay,  hay  and  roots,  corn  stover,  **  corn  and  soja-bean 
ensilage,"  and  "  soja-bean  and  corn  ensilage."  It  covcr 
nearly  eight  months.  The  feeding  periods  vary  in  length 
from  several  weeks  to  several  months  in  case  of  the  com  and 
soja-bean  ensilage.  Part  2  has  only  two  feeding  periods,  aod 
extends  over  but  one  month  of  time. 
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The  grain  ration  remained  constant  during  the  entire  ex- 
periment, and  consisted  of  three  pounds  each  of  wheat  bran, 
Buffalo  gluten  feed  and  cotton-seed  meal.  One-half  the 
grain  was  fed  at  the  time  of  milking  in  the  morning,  together 
with  one-half  of  the  coarse  fodder ;  and  the  other  half,  together 
with  the  remainder  of  the  coarse  fodder,  at  the  time  of  milk- 
ing in  the  afternoon,  about  five  o'clock. 

The  animals  were  watered  twice  each  day,  about  two 
hours  after  feeding. 

The  amount  of  coarse  fodder  fed  depended  upon  the  in- 
dividual appetite  of  the  different  animals.  Hay  constituted 
the  entire  coarse  feed  in  the  first  feeding  period,  and 
amounted  to  fifteen  pounds  per  day.  In  the  second  period 
fifteen  pounds  of  globe  mangolds  were  added.  The  corn 
stover  consumed  in  the  third  period  amounted  to  from  twelve 
to  fourteen  pounds  daily.  When  first  fed  the  animals  con- 
sumed somewhat  more,  but  the  amount  gradually  decreased 
to  twelve  to  fourteen  pounds,  which  can  be  regarded  as  the 
average  daily  consumption.  During  the  fourth  and  fifth 
periods  the  hay  feed  was  limited  to  four  pounds  daily,  while 
the  ensilage  was  fed  ad  libitum.  This  generally  amounted 
to  from  forty  to  sixty  pounds  per  day,  with  fifty  pounds  as  a 
fair  average.  During  the  sixth  period  the  hay  of  peas  and 
oats  consumed  varied  from  fourteen  to  sixteen  pounds  daily, 
and  the  rowen  in  the  seventh  period,  from  sixteen  to  eighteen 
pounds  per  day. 

For  more  details  see  the  record  of  each  cow. 

Local  Market  Cost^  per  Touj  of  tlie  Various  Articles  of  Fodder, 

Wheat  bran, $19  00 

Buffalo  gluten  feed, 20  00 

Cotton-seed  meal 28  00 

Hay, 15  00 

Rowen, 16  00 

Hayof  peas  and  oats, 15  00 

Com  stover, 5  00 

Com  and  soja-bean  ensilage, 2  75 

Soja-bean  and  com  ensilage, 2  75 

Globe  mangolds, 4  00 

The  commercial  value  of  the  various  fodder  rations  about 
to  be  described  is  based  upon  the  above-stated  market  cost. 
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Average  Composiiion  of  the  Daily  Fodder  Rations  used  during  the 
Seven  Successive  Feeding  Periods  (1892-1893). 

3  pounds  wheat  bran  eqnal  4  quarts. 

3  poands  Buffalo  gluten  feed  equal  8  quarts. 

3  pounds  ootton-seed  meal  equal  2  quarts. 


I. 


II. 


October  18  to  November  9. 


Wheat  bran, 
Buffiilo  gluten  feed, 
Cotton-seed  meal, 
Hay,  • 

Nutritiye  ratio,  . 
Total  cost,  . 
Manurial  value  obtainable. 
Net  cost,     .       .       .       . 


3  lbs. 

3  " 

3  " 
15  " 

1:4.5 
213cts. 
9.54  " 
11.76  " 


Noi>ember  14  to  December  3. 


Wheat  bran, 

Buffalo  gluten  feed. 

Cotton-seed  meal, 

Hay,  .       .        . 

Globe  mangolds, 

Nutritive  ratio,  . 

Total  cost, 

Manurial  value  obtainable. 

Net  cost,     .       .        .        . 


.     31bs. 
.     3  « 
.     3  " 
.    15  " 
.    15  « 
.      IAS 
21^cts. 
10.10  « 
14.20  « 


HI. 


IV. 


December  12  to  January  9. 


Wheat  bran, 

Bufiifilo  gluten  feed. 

Cotton-seed  meal. 

Corn  stover. 

Nutritive  ratio,  . 

Total  cost,  . 

Manurial  value  obtainable, 


3  lbs. 

3  " 

3  " 
15  " 

1:4.8 
13.85  cts. 
7.88  " 


Net  cost,     ....         5.97 


January  18  to  April  4. 
Wheat  bran,       .       .        .       .     SIbs. 
Buffalo  gluten  feed,    .        .       .     3  " 
Cotton-seed  meal,      .        .       .     3  " 

Hay, 4  " 

Com  and  soja-bean  ensilage,     .   00  " 
Nutritive  ratio,   .        .        .       .     l:ii 
Total  cost,  ....       lOJOett. 
Manurial  value  obtainable,        9.81  " 
Net  cost,     ....       10.09  " 


V. 


May  11  to  May  26. 
Wheat  bran, 
BuffiEilo  gluten  feed,    . 
Cotton-seed  meal, 

Hay, 

Soja-bean  and  com  ensilage, 
Nutritive  ratio,  .       • 
Total  cost,  .... 
Manurial  value  obtainable, 
Net  cost,     .... 


3  lbs. 
3   " 

3  " 

4  «« 
50   " 

1:4.8 
19.90  cts. 
9.51    " 
10.39    " 


VI. 


June  8  to  June  21. 
Wheat  bran, 
Buffalo  gluten  feed,    . 
Cotton-seed  meal, 
Hay  of  peas  and  oata. 
Nutritive  ratio,  . 
Total  cost,  . 

Manurial  value  obtainable. 
Net  cost,     .... 


.     Site. 
.     3  « 
.    S  - 
.    18  ** 
.    1:5.77 
32.00  cts. 
10J6  " 


ll.fl9 


«• 
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Average  Composition  of  the  Daily  Fodder  Rations  —  Concluded. 


VII. 


June   21   to  July  6. 

Wheat  brui, Slbi. 

Bofialo  glaten  feed Z  " 

Cotton-eeed  meal, 8   *< 

Rowen 18   " 

NQtriti?e  ratio, 1:4.61. 

Total  cost, 28.55  cts. 

Mannrial  Talne  obtainable, 10.48  ** 

Netcogt, 18.07  « 


Summary  of  Coat  of  the  Average  Daily  Fodder  Rations. 

[Cents.] 


Total  Cost. 

Ifanurial 

Valu« 
Obtainable. 

XetCoBt 

I. 

Grain  and  hay, 

21.30 

9.54 

11.76 

11. 

Grain,  hay  and  mangolds,  . 

24.80 

10.10 

14.20 

in. 

Grain  and  com  stover. 

13.86 

7.88 

5.97 

IV. 

Grain,  hay  and  ensilage,     . 

19.90 

9.81 

10.09 

V. 

Grain,  hay  and  ensilage,     . 

19.90 

1 

9.61 

10.39 

VI. 

Grain  and  hay  of  peas  and  oats. 

22.05 

10.36 

11.69 

Vll. 

Grain  and  rowen,        .... 

23.56 

10.48 

13.07 

The  total  cost  of  a  fodder  ration  is  the  sum  of  the  mar- 
ket costs  of  the  different  articles  consumed  per  day.  The 
nianurtal  value  obtainable  is  the  value  of  the  nitrogen,  phos- 
phoric acid  and  potash  of  the  ration  fed  that  will  be  found  in 
the  manure.  In  case  of  milch  cows  this  amounts  on  an 
avera^ro  to  80  per  cent,  of  the  fertilizing  ingredients  con- 
tained in  the  feed.  The  other  20  per  cent,  goes  into  the 
milk  or  flesh  of  the  animal.  The  value  of  the  nitrogen,  phos- 
phoric acid  and  potash  thus  excreted  is  based  upon  the  retail 
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cost  of  these  ai-ticles  in  the  open  markets.  When  the  experi- 
ment was  in  operation  this  amounted  to  15  cents  per  poand 
for  nitrogen,  5  J  cents  per  pound  for  phosphoric  acid  and  i\ 
cents  per  pound  for  potash.  The  net  cost  of  a  ration  is  that 
cost  remaining  after  the  value  of  the  manure  has  been  de- 
ducted from  the  total  cost.  It  is  to  be  observed  that  the 
value  of  the  manure,  t.e.y  its  content  of  nitrogen,  phosphoric 
acid  and  potash,  depends  entirely  upon  the  character  of  the 
fodder  articles  fed.  Thus,  if  the  feed  consists  of  com  meal 
and  hay,  each  of  which  articles  have  an  obtainable  manurial 
value  of  about  $5  per  ton,  the  value  of  the  manure  will  be 
considerably  inferior  to  one  where  cotton-seed  meal  with  an 
obtainable  manurial  value  of  about  $20  per  ton  or  wheat  bran 
with  an  obtainable  manurial  value  of  $10  per  ton  are  fed. 

All  the  concentrated  feed  stuffs,  such  as  linseed  meal, 
cotton-seed  meal,  gluten  meal,  gluten  feed  and  wheat  bran, 
have  a  very  high  percentage  of  nitrogen,  which  greatly 
increases  the  value  of  the  manure  produced  by  the  animal. 


Quantity  aiid  Cost  of  Milk  produced  per  Day, 


Mat. 

Oku. 

LUCT. 

Viola. 

AXU. 

FEEDING  PERIODS. 

Quantity 
Dally. 

Cost   per 
Quart. 

Quantity 
J>aUy. 

CkMt   per 
Quart. 

Quantity 
Dally. 

1* 

Quantity 
Dally. 

Cost    per 
Quart. 

Qts. 

Cto. 

Qts. 

Cts. 

Qts. 

Cte. 

Qts. 

Os. 

Qts.  CIS. 

J\trt  1. 

I.    Orain  and  hay, . 

6.34 

8.86 

11.24 

1.80 

8.45 

2.62 

5.82 

3.65 

5J0 

%JB 

n.    Grain,  hay  and  mangolds, 

6.47 

8.76 

11.03 

2.04 

8.84 

2.75 

5.23 

4.61 

5.72  •».» 

III.    Grain  and  com  stover,     . 

4.04 

2.71 

0.26 

1.46 

6.60 

1.05 

3.74 

3.78 

4.75 

S.]l 

IV.    Grain,  hay  and  ensilage, . 

- 

- 

12.21 

1.55 

7.80 

2.27 

- 

- 

- 

- 

V.    Grain,  hay  and  ensilage, . 

- 

- 

11.77 

1.71 

- 

- 

- 

- 

- 

- 

Fart  2. 

VI.    Grain  and  peas  and  oats. 

- 

- 

10.82 

2.04 

- 

- 

- 

- 

- 

- 

VII.    Grain  and  rowen,     . 

- 

- 

11.08 

2.07 
1.82 

7.82 

- 

4.98 

4.01 

- 

Average, 

5.92 

3.28 

11.11 

2Jt7 

6.42 

3J3 

*  Oow  consumed  five  pounds  leas  hay  per  day  during  this  period. 
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Quantity  and  Cost  of  Milk  produced  per  Day  —  Continued. 


FEEDINO  PERIODS. 

Florbkck. 

Julia. 

JEHKIB. 

NOBA. 

Quantity 
Dally. 

Cost  per 
Quart. 

if. 
35 

Qts. 

Cost  per 
Quart. 

Quantity 
Dally. 

Cost  per 
Quart. 

Quantity 
Daily. 

Cost  per 
Quart 

Qts. 

Cts. 

Cts. 

Qts. 

Cts. 

Qts. 

Cto. 

Ttirtl. 

I. 

Q  rain  and  hay,     . 

10.46 

2.04 

- 

- 

- 

- 

- 

- 

II. 

Qralo,  hay  ao4  mangolda,  . 

10.58 

2.29 

- 

- 

- 

- 

- 

- 

III. 

Orain  and  com  stover, 

7.12 

1.87 

- 

- 

- 

- 

- 

- 

IV. 

Oraln,  hay  and  enallage,    • 

9.81 

2.14 

12.86 

1.62 

10.86 

1.72 

■- 

- 

V, 

Ondn,  hay  and  enaUage,     . 
JPiaHa, 

8.24 

2.43 

11.60 

1.78 

9.60 

2.02 

11.46 

1.78 

VI. 

Orain  and  poaa  and  oata,    . 

7.20 

8.00 

- 

- 

8.70 

2.42 

10.48 

1.04 

VII. 

Grain  and  rowen,     ^ . 
Average,     .       .,      .       . 

7.62 

8.18 

9M 

2JI7 

8.19 

S.68 

10.60 

2.08 

8.63 

2.41 

11.22 

1.87 

-0.81 

2.18 

10.84 

1.92 

Comments  on  the  Above  Results. 

Remembering  that  during  the  entire  experiment  the  grain 
ration  remained  the  same,  and  that  the  quantity  of  coarse 
fodders  fed  was  in  all  cases  governed  by  the  individual  appe- 
tite of  the  animal,  the  following  points  are  worthy  of 
notice :  — 

1.  That  when  the  roots  were  added  to  the  hay  ration  the 
flow  of  milk  in  four  cases  out  of  six  increased,  in  one  case 
remained  constant  and  in  one  case  slightly  decreased.  The 
increased  yield,  however,  was  not  sufficient  to  pay  for  the 
extra  cost  of  the  roots,  and  the  total  cost  of  the  milk  per 
quart  was  noticeably  increased  in  this  period. 

2.  The  grain  and  hay  ration  produced  a  comparatively 
fair  yield,  but  the  average  cost  of  production  per  quart  in 
the  case  of  three  cows  whose  record  extends  through  the 
three  periods  was  above  that  for  the  com  stover  and  corn 
and  sojap-bean  ensilage  rations.  The  cost  per  quart  when  hay 
was  fed  as  the  coarse  fodder  was  2.15  cents,  with  corn  stover 
but  1.76  cents  and  with  ensilage  1.99  cents. 

3.  The  yield  of  milk  decreased  on  an  average  25  per 
cent,  during  the  corn-stover  period ;  but  because  of  the  low 
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market  value  of  this  fodder  the  average  cost  of  producing 
one  quart  of  milk,  in  case  of  three  cows,  was  lowest  in  t\ns 
period,  namely,  1.76  cents. 

4.  In  feeding  period  IV.  (corn  and  soja-bean  ensilage), 
where  cows  Gem,  Lucy  and  Florence  are  considered,  it  will 
be  observed  that  the  ensilage  caused  a  marked  increase  in  the 
yield  of  milk  from  Gem,  and  not  a  very  great  decrease  in  the 
case  of  the  other  two  cows.  These  results,  together  with  the 
feet  that  the  period  lasted  seventy-five  days,  during  which 
time  the  cows  would  naturally  shrink  some  in  ^heir  yield,  in- 
dicates that  the  corn  and  soja-bean  ensilage  was  instrumen- 
tal in  stimulating  the  flow  of  milk.  This  period  produced 
milk,  in  case  of  five  cows  whose  average  yield  was  10.5 
quarts  per  day,  at  1.84  cents  per  quart,  which  may  be  con- 
sidered fairly  low. 

5.  In  comparing  the  merits  of  rowen  aifd  the  hay  of  peas 
and  oats,  it  will  be  observed  that  there  is  nf>  great  difference 
in  the  results.  The  yield  of  milk  was  slightly  increased  by 
the  rowen  over  the  peas  and  oats,  but  rather  more  row^en  was 
consumed,  making  the  cost  per  quart  of  milk  a  trifle  higher. 
It  can  be  stated,  however,  that  hay  of  well-cured  peas  and 
oats  compares  very  favorably  with  a  good  quality  of  rowen 
for  milk  production. 

6.  That  the  cost  of  milk  per  quart  depends  upon  the  abso- 
lute yield  is  also  worthy  of  notice.  It  is  noticeable  that 
when  the  cows  yield  but  4  to  5  quarts  of  milk  per  day  the 
total  cost  of  this  milk  is  3^  to  4  cents  per  quart ;  and  when  6 
quarts  are  produced  the  cost  is  about  3  cents  per  quart.  Thiii 
fact  has  been  previously  emphasized  in  the  reports  of  tie 
station,  namely,  that  a  cow  ceases  to  be  profitable  when  she 
yields  but  6  quarts  or  less  per  day.  If  the  farmer,  therefore, 
would  make  milk  production  profitable  it  is  of  the  utmost  im- 
portance that  he  should  select  cows  that  are  capable  of  giving 
large  and  continuous  yields  of  milk.  A  herd  of  cows  in 
which  the  average  yield  is  but  7  to  8  quarts  cannot  be  a  very 
profitable  one, 
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At  the  beginning  of  the  experiment,  samples  of  the  milk 
were  taken  daily,  but  it  was  finally  decided  to  make  a  com- 
posite sample  of  three  days'  milk  (Monday,  Tuesday  and 
Wednesday)  of  each  week,  believing  that  in  this  way  a 
better  knowledge  of  the  composition  of  the  milk  produced 
by  the  various  cows  could  be  obtained. 

Did  the  Coarse  Fodders  Influence  the  Quality  of  the  MUk  9 

By  the  quality  of  the  milk  the  percentages  of  total  solids 
and  of  fat  are  referred  to.  A  close  study  of  the  analyses  of 
the  milk  in  the  various  periods  leads  to  the  conclusion  that 
the  different  coarse  fodders  exerted  no  decided  influence 
upon  the  composition  of  the  milk.  There  were  variations 
from  week  to  week,  both  in  the  percentage  of  total  solids 
and  of  fat,  but  no  marked  change  is  noticed  in  any  one  par- 
ticular period,  and  the  slight  variations  that  do  occur  should 
without  doubt  be  attributed  to  the  condition  of  the  animal, 
and  the  consequent  influence  upon  the  secretion,  rather  than 
to  any  particular  influence  due  to  the  feed  consumed. 

General  Conclusions, 

This  experiment  confirms  others  made  at  the  station,  and 
points  out  the  economy  of  raising  and  feeding  a  greater 
variety  of  coarse  fodder  articles,  substituting  them  for  the 
high- priced  hay. 

Corn  and  soja-bean  ensilage  has  proved  itself  to  be  fully 
equal  if  not  superior  to  hay  in  producing  a  yield  of  milk,  with- 
out affecting  the  quality  and  at  the  same  time  decreasing  the 
absolute  cost.  This  ration  produced  milk  at  less  than  two 
cents  per  quart. 

Roots,  while  they  are  beneficial  to  the  health  of  the  ani- 
mals, especially  those  fed  upon  dry  fodder,  cannot  be  fed  to 
any  extent  economically,  because  of  the  increased  cost  of  the 
milk  produced. 

Hay  of  peas  and  oats  proved  itself  to  be  nearly  or  quite 
equal  to  a  good  quality  of  rowen  for  milk  production. 

The  different  coarse  fodders  have  not  influenced  the  com- 
position of  the  milk  to  any  noticeable  extent. 
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2.     SuHUER  Feedino  Experiments  with   MUiCH  Cow8. 

July,  1892,  to  September,  1892. 

[Coane  fodder  ftitlclet:  rowen,  green  vetch  and  oats  and  green  corn  fodder; 
grain  feed :  wheat  bran,  Buffalo  glnten  feed,  ootton-eeed  meal  and  new  proott^  lis- 
eeedmeal.] 

Object  of  the  Experiment, 

This  experiment  had  for  its  object  the  studying  of  the 
comparative  value  of  three  distinct  fodder  rations  on  the 
economical  production  of  milk  and  cream  during  the  summer 
season. 

The  first  ration  consisted  of  green  vetch  and  oats  ad  libi- 
turn,  four  pounds  of  rowen  and  three  pounds  each  of  wheat 
bran,  Buffalo  gluten  feed  and  cotton-seed  meal. 

The  second  ration  consisted  of  rowen  ad  Itbitum  and  three 
pounds  each  of  wheat  bran,  Buffalo  gluten  feed  and  new- 
process  linseed  meal. 

The  third  ration  consisted  of  four  pounds  of  rowen,  all  the 
com  fodder  the  animal  could  eat,  and  three  pounds  each  of 
wheat  bran,  Buffitlo  gluten  feed  and  new-process  linseed 
meal. 

The  vetch  and  oats  were  cut  when  in  bloom,  and  the  corn 
fodder  when  the  kernels  were  beginning  to  glaze. 

Four  pounds  of  rowen  were  fed  daily  in  connection  with 
the  green  fodder.  The  daily  consumption  of  green  fodder 
was  governed  by  the  individual  appetite  of  the  animals,  and 
usually  decreased  with  the  advancing  stage  of  growth  of  the 
fodder  plant.  The  feeding  of  the  green  crops  ceased  as  ^x^ 
as  they  neared  maturity,  and  they  were  then  cut  and  ma<le 
into  hay,  or,  in  the  case  of  corn  fodder,  placed  in  the  silo. 

The  cows  were  grades  of  various  description,  and  the  gen- 
eral management  of  the  experiment  was  the  same  as  in  the 
one  immediately  preceding. 
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History  of  Oowa. 


ITajik  or  Cow. 


BUBD. 


Last  Calw  psorrico. 


^°9 


^1 


Jennie, 

Gem, 

Florence,  . 

Julia, 

Nora, 

Nettie, 


Grade  Jersey,  . 
Grade  Shortnom, 
Grade  Shorthorn, 
Native, 

Grade  Ayrshire, . 
Grade  Hx>lstein,  . 


4 
5 
7 
9 
5 
5 


Dec.  25, 1892,  . 
Deo.  6,1891,  . 
May  18, 1892,  . 
Jan.  18, 1898,  . 
Mar.  25, 1898,  . 
July  2, 1898,  . 


8-9 
7-« 
9-10 
9-10 
10-11 
15-16 


7 

17 

14 

6 

4 


Lftcal  Market  Cost  per  Ton  of  the    Various  Articles  of  Fodder, 

AVheatbran, |18  00 

Buffalo  gluten  feed, 19  00 

Cotton-seed  meal, 28  00 

New-process  linseed  meal, 26  00 

Rowan, 15  00 

Vetch  and  oats  (green), 2  75 

Com  fodder  (green), 2  50 

Analyses  of  the  Various  Articles  of  Fodder  used. 


• 

1 

3 

•9 

9 
• 

1 

• 

FUDDKB  ANALTSSa. 

«« 

Duflklo 
Feed. 

Cotton 

Meal. 

'A 

• 

1 

1 

Moisture  at  100^  C,    . 

12.00 

9.38 

8.71 

10.62 

11.30 

79.16 

80.89 

Dry  roatter. 

88.00 

90.62 

91.29 

89.38 

88.70 

20.84 

19.11 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 

• 

Crude  ash,  .        .   •    . 

7.70 

0.98 

7.62 

5.89 

6.48 

8.80 

6.29 

"       cellulose. 

11.10 

8.06 

8.28 

8.84 

29.98 

30.34 

26.38 

fat,  . 

5.80 

14.47 

9.50 

3.94 

4.23 

3.90 

1.75 

«»        protein,    . 

17.83 

25.79 

43.56 

40.79 

12.11 

13.27 

6.05 

Xon-nitrogenous    ex- 
tract TYiatter,    . 

57.57 

50.70 

31.04 

40.54 

47.20 

43.69 

59.58 

. 

100.00100.00100.00 

100.00100.00 

100.00 

100.00 
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Fertilizing  Constituents. 
[Nitrogen  17i  cents,  phosphoric  add  5  cents,  potassinm  oxide  6}  cents,  per  poond.] 


FKCnuZBB  AKALTnS. 

1 

Bnflklo     Olaten 
Feed. 

9 
• 

1 

a 
o 

SI 

• 

8 

• 

1 

e 

1 

« 

Moisture,    . 

12.00 

9.38 

8.71 

10.62 

11.30 

79.16  80,89 

Nitrogen,    . 

2.61 

8.74 

6.86 

5.84 

1.72 

0.44 

0.19 

Fhosphorio  acid, 

2.85 

0.46 

8.17 

1.95 

0.47 

0.13 

0.15 

PotaAfllum  oxide. 

1.63 

0.10 

2.25 

1.08 

1.63 

0.42 

0.33 

Valuation    per   2,000 
pounds,   . 

(IS  89 

•18  64 

•27  90 

•23  58 

•8  28 

•2  13 

tin 

Manurial    value    ob- 

tainable, . 

10  71 

10  91 

22  32 

18  64 

6  62 

1  70 

OU 

Average  Composition  of  tJie  Daily  Fodder  Motions  ttsed  during  tk 

Three  Successive  Feeding  Periods. 


I. 

II. 

Jtdy  13  to  July  24. 

Augtut  10  to  Atiffusi 

28. 

Wneat  Dran, 

.     8  lbs. 

Wbeatoran, 

.     3B«* 

Buffalo  gluten  feed,   . 

.      3  " 

Buffalo  gluten  feed,   • 

.     S  « 

Cotton-seed  meal, 

.      3  " 

New-process  linseed  meal. 

.     3  - 

Rowen,       .... 

.     4  " 

Rowen,       •       •       .       • 

.    18  ** 

Vetch  and  oats,  . 

.    40  " 

NntritiTe  ratio,  . 

.     1:4.41 

Nutritive  ratio,   . 

.    1:3.79 

Total  cost,  .... 

22,95  ctfr 

Total  cost,  .... 

18.25  cts. 

Mannrial  value  obtainable. 

12.00  » 

Mannrial  value  obtainable. 

11.82  " 

Net  cost,     .       .       •       . 

10J»  •* 

Net  cost,     .... 

6.93  " 

in. 


September  4  to  September  28. 
Wheat  bran, 3  lbs- 
Buffalo  gluten  feed, ■ 3  " 

New-process  linseed  meal, 3  ^ 

Rowen, 4"' 

Com  fodder, 65" 

Nutritive  ratio, 1-^*^ 

Total  cost, I9.33rt?^ 

Manurial  value  obtainable, 9.95  "* 

Net  cost, 9J8  ** 
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Summary  of  Cost  of  the  Average  Daily  Fodder  Rations. 

[Cent!.] 


Fkbouio  Pssiods. 

L 

II. 

ni. 

Total  cost, 

Manurial  value  obtainable,  .... 
Net  coBt, 

18.25 
11.82 

6.98 

22.96 
12.00 
10.96 

19.38 
9.96 
9.88 

QuaiUtty  of  Milk  produced  per  Day^  and   Cost  of  Same 

per   Quart, 


jKmriB. 

0km. 

Floskmck. 

Julia. 

NOBA. 

Nkttis. 

Fbkozvo 

PJESIOD8. 

Dally 
Yield. 

Cost  per 
Quart. 

Dally 
Yield. 

Cost  per 
Quart 

Daily 
Yield. 

Cost  per 
Quart. 

Dally 
Yield. 

Cost  per 
Quart. 

Daily 
Yield. 

Daily 
Yield. 

Cost  per 
Quart. 

Qts. 

Cts. 

Qtt. 

Cts. 

Qts. 

Cts. 

Qts. 

Cts. 

Qts. 

Cts. 

Qts. 

Cts. 

!••        • 

II.,          . 

TU.,       . 

7.86 
7.12 
6.48 

2.40 
8.22 
2.81 

6.87 
8.04 
8.40 

2.76 
2.41 
2.18 

0.87 
7.02 
6.01 

2.02 
8.28 
8.09 

0.00 
8.06 
8.26 

1.04 
2.64 
2.10 

O.M 
0.02 
8.80 

1.83 
2.66 
2.00 

14.27 
16.83 

1.61 
1.26 

40  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


I, 


m 

■                 • 

s  s  c 

8 

8    8    8 

• 

H 

31 

M       •»       CO 

«9 

o»      eo      M 

1                 1 

So    8    S 

•          ■          • 

8 

• 

3    8    8 

•          •          • 

osS 

a  a  a 

e« 

M     e«     e< 

t'i 

M 

t^         fH         v^ 

1 

i 

S    8 

■          • 

8   ss  3 

•       •       • 

M       ««       ^ 

1 

1 

8    8    S 

•          •           ■ 
M       «       « 

i 

1 

& 

u 

00        00 

•        • 

S    9    8 

•     •     * 

8 

• 

^  s«  n 

•        •        • 

n 

a  s 

ass 

a 

CO     e«     CO 
•^     fH     fH 

m 

18 

3    9 

8  s:  :s 

8 

8    8    8 

£ 

•            * 

^  ^  ^ 

« 

^    -•    ^ 

►^ 

1-S 

d  ss 

s:  s  6 

e 

8^8 

os 

s  ^ 

•e     c9     •» 

^ 

^    ^    ^ 

H5 

IH        M        M 

•^ 

»H         »H         fH 

1 

• 

• 

s  s 

8    S    S 

-■| 

8     .    2 

8 

fi 

•*  <«* 

•*    ^    •* 

O 

-♦          ^ 

1 

* 

s  s 

8    S    3 

•          •          ■ 

8    ,    r 

0«5 

eo      eo 

^    «    ^ 

Hi 

«#                -^ 

^& 

»-i      »-• 

iH    f^    f^ 

iH 

fH                     fH        1 

1 

■ 

s  s 

S    8    9 

8 

8    8^ 

• 

h 

•e     •» 

•*    ^    ^ 

'^ 

CO         ^        ^ 

s 

1 

o 

3-S 

S    8    S 

S: 

sag 

oi 

•0       M 

a  a  a 

M 

a  a  a 

Hi 

S       r9 

iH 

j 

s  s 

8    8    6 

8 

a  8  8 

• 

£ 

•            • 
4       lO 

•    •    • 

^       lO       -41 

■ 

•    ■    • 

O       lO       lO 

n 

• 

^1 

1^     ^ 
o     o 

•            • 
•A       lO 

2    8    2 

■     •     • 

^    ^    ^ 

So 

• 

2    ^    :< 

<«       r4       OD 

•         •         • 

lO       ^       lO 

iH       A       r^ 

H<S 

fH        IH 

rH       rH       rH 

r^ 

■>_^-i"*_/ 

*^ 

• 

• 

11 

ij    • 
9  S  ? 

111" 
■*^.«  ■ 

O  S  — 

o 

1 

III 

|l8 

8|S 

|iii 



V 

• 
• 

0 

* 

* 

* 
• 

o 

>» 

a 

• 

i 

£ 

• 
• 

.1 

-1 

o 

c 

t-<   a 

IH     *? 

5 

i;* 

1 

*^     ^ 

•o 

1 

s 

i 

1 

^ 
H 

1894.]  PUBLIC  DOCUMENT  — No.  33.  41 


Results  of  the  £!xperiment. 

There  is  a  gradual  decline  in  the  yield  of  milk  in  case  of 
four  out  of  the  six  cows,  owing  to  a  rather  advanced  period 
of  lactation.  Nevertheless,  it  is  to  be  observed  that  all 
three  rations  produced  a  very  fair  yield  of  milk,  but  the  cost 
of  the  same  differs.  The  average  cost  per  quart  for  the  six 
cows  in  the  second  feeding  period,  where  rowen  was  the 
coarse  feed,  was  2.60  cents.  In  the  fii-st  feeding  period, 
where  green  vetch  and  oats  was  the  chief  coarse  fodder,  the 
average  cost  in  case  of  five  cows  was  2.19  cents  per  quart; 
while  in  the  third  period,  where  green  fodder  corn  was  the 
chief  coarse  fodder,  the  average  cost  for  the  six  cows  was 
2.30  cents  per  quart.  In  case,  therefore,  of  feeding  periods 
I.  and  III.,  milk  is  produced  at  an  average  price  of  2^  cents 
per  quart,  which  is  feirly  low,  considering  the  advanced 
period  of  lactation  of  three  of  the  cows.  In  feeding  period 
II.,  on  the  other  hand,  the  milk  cost  2.60  cents  per  quart, 
which  shows  that  other  cheaper  coarse  fodders  must  be  sub- 
stituted for  the  costly  hay  in  order  to  produce  milk  at  a 
minimum  cost. 

As  far  as  the  effect  of  feed  upon  the  quality  of  the  milk  is 
concerned,  there  appears  to  be  no  distinct  steady  increase  or 
decrease  in  composition*  Variations  are  noticeable,  gener- 
ally slight  ones,  from  week  to  week  in  the  composition  of 
each  cow's  milk.  In  one  or  two  cases  these  differences  are 
quit-e  marked,  being  as  high  as  one  per  cent,  in  case  of  fat ; 
but  it  is  plainly  evident  that  such  variations  are  brought 
about  by  the  condition  of  the  animal,  and  not  by  particular 
influence  of  the  feed. 

The  results  in  previous  years,  with  soja-bean.  Southern 
cow-pea,  serradella,  green  rye  and  peas  and  oats  have  already 
been  published.  They  point  out  clearly  the  fact  that  a  well- 
regulated  system  of  feeding  the  dairy  stock  during  the  sum- 
mer is  necessary  in  order  to  secure  the  most  satisfactory 
results. 
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3.     Creamery  Record   of   the   Station  for  1892  and 

1893. 

The  cost  of  feed  consumed  is  based  on  the  market  prices 
stated  below.  The  valuation  of  the  whole  milk  is  taken  at 
three  cents  per  quart. 

Local  Market   Coat  per  Ton  of  the    Varioiis  Articles  of  Fodder 

used. 

Wheat  bran, 1 19  00 

Buffalo  gluten  feed 20  00 

Cotton-seed  meal, 28  GO 

New-process  linseed  meal,    .        .                .      ' .        .  26  00 

Hay, 15  00 

Rowen, 15  00 

Com  fodder  (green), 2  50 

Com  stover, 5  00 

Com  and  soja-bean  ensilage, 2  75 

Sqja-bean  and  com  ensilage, 2  75 

Serradella  and  Hungarian  grass  ensilage,    .        .  2  75 

Hay  of  peas  and  oats, 15  00 

Hay  of  vetch  and  oats, 15  00 

Vetch  and  oata  (green), 2  50 

Buckwheat  (green), 2  50 

Vetch  (green),       .      • 3  00 

Globe  mangolds, -^  00 

Fertilizing  Constituents. 
[Nitrogen  17i  cents,  phosphoric  acid  6  cents,  potassium  oxide  5^  ceuta,  per  ponnd] 
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Wheat  bran,  . 

Buffalo  gluten  feed. 

Cotton-seed  meal,  . 

New-process  linseed  meal. 

Hay,         .       .  .       . 

Rowen,   .        .         .      . 

Com  fodder  (green),    . 

Com  stover,  . 

Com  and  soja-bean  ensilage, 

Soja-bean  and  com  ensilage, 

Serradella  and  Hungarian  grass 

ensilage. 
Hay  of  peas  and  oats. 
Hay  of  vetch  and  oats,   . 
Vetch  and  oats  (green). 
Buckwheat  (green). 
Vetch  (green). 
Globe  mangolds,  • 


.       11.17 

2.48 

8.83 

8.78 

7.85 

6.47 

.       10.62 

5.84 

9.00 

1.52 

.       11.30 

1.72 

80.89 

0.19 

.       14.66 

0.55 

.       77.77 

0.32 

80.33 

0.27 

.       80.83 

0.45 

.       12.30 

2.24 

9.95 

2.44 

79.16 

0.44 

.       85.00 

0.39 

.       82.00 

0.56 

.       88.51 

0.13 

2.85 
0.05 
2.75 
1.95 
0.35 
0.47 
0.15 
3.23 
0.12 
0.12 

0.12 
0.65 
0.65 
0.13 
0.08 
0.21 
0.10 


1.63 
0.10 
1.98 
1.08 
1.54 
1.63 
0.33 
1.84 
0.48 
0.48 

0.48 
2.10 
2.10 
0.42 
0.38 
0.17 
0.47 


$13  31 
13  .M) 
27  57 
23  5vH 


7 
8 
1 
7 
1 
1 


36 
28 
17 
17 
77 
59 


2  22 

10  ^^» 

11  50 

3  13 

1  86 

2  35 
1  07 
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Fertilizing  Constituents  of  Cream. 

[Ayerago  Analysis.] 

Per  Cent 

Moisture  at  10(y*  C, 72.00-74.00 

Nitrogen  (17 J  cents  per  pound), 0.64 

Phosphoric  acid  (6  cents  per  pound) , 0 .  17 

Potassium  oxide  (5)  cents  per  pound),  .       .       .  0.12 

The  monthly  value  placed  upon  the  cream  is  the  price  paid 
for  the  same  by  the  local  creamery.  The  financial  statement 
is  based  on  the  local  cost  of  feed,  and  does  not  take  into  con- 
sideration interest  on  investment  or  cost  of  labor  involved. 

The  results  here  presented  are  stated  under  the  following 
separate  headings :  — 

1 .  Statement  of  articles  of  fodder  used. 

2.  Record  of  average  quality  of  milk  and  fodder  rations. 

3.  Value  of  cream  at  creamery  basis  of  valuation. 

4.  Cost  of  skim-milk  on  the  basis  of  three  cents  per  quart  for 
whole  milk. 

5.  What  the  creamery  records  show. 

6.  Analyses  of  cream  and  butter  fat. 
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3.     Value  of  Cream  at  Creamery  Basis  of  Valuation. 


Total  Coat  of  Feed 
ooruumed. 

III 

s  g  s 

1  5  ^ 

II 

Is 

■3  O  £ 

Net  Coat  of  Feed 
Ibr  ProdnctloQ  of 
Cream. 

i 

a 
S 

> 

ISM. 

January,  . 

131  07 

(17  51 

to  55 

$14  11 

IS4  64 

February, 

84  38 

18  86 

0  62 

16  64 

38  95 

March, 

88  50 

20  95 

0  76 

18  31 

45  04 

April, 

38  47 

21  04 

0  65 

18  08 

36  59 

May, 

85  23 

20  13 

0  67 

15  77 

3165 

June, 

31  28 

19  44 

0  57 

12  41 

27  50 

July, 

86  11 

22  80 

0  58 

13  89 

^69 

August,    • 

89  94 

23  95 

0  56 

16  57 

32  22 

September, 

38  95 

22  93 

0  55 

16  57 

83  72 

October,  . 

40  12 

22  14 

0  57 

18  55 

34  34 

November, 

43  33 

21  29 

0  45 

22  49 

3100 

December, 

28  91 

17  03 
120  63 

0  41 

12  29 

29  (S 

Averages, 

(36  36 

10  57 

(16  31 

$33  65 

1H9Z. 

January,  . 

(30  41 

122  81 

10  67 

(7  27 

(4169 

February, 

32  44 

20  05 

0  80 

13  19 

49  39 

March, 

85  07 

24  91 

0  91 

11  07 

56  32 

April, 

38  59 

25  42 

0  70 

8  87 

4124 

May, 

40  29 

27  98 

0  70 

13  01 

38  95 

June, 

38  27 

28  48 

0  62 

10  41 

32  80 

July, 

36  81 

26  34 

0  61 

10  58 

3157 

August,    . 

40  31 

26  74 

0  60 

14  17 

31  32 

September, 

33  61 

18  99 

0  55 

15  17 

82  88 

•  October,  , 

41  57 

28  68 

0  61 

13  50 

34  84 

Averages,     . 

(36  24 

(25  08 

10  68 

•11  72 

139  10 
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4.     Cost  of  Skim-mHk  on  (he  Basis  of  Three  Cents  per  Quart  for 

Whole  Milk. 


QuarU   of  Milk  pro- 
duced. 

• 

GO 

Quarta  of  Cream  (One 
Quart  equali   8.4 
fipaoea). 

Quarta  of  Sklm-mllk. 

Value  of  Cream  per 
Bpace  (Ceuta). 

Value  of  Cream   per 
Quart    of    Mlik 
(Cenu). 

1 

1 

IP 

Bit 

oil 

ToUl  Coat  of  Sklm- 
mllk. 

18M. 

January, 

1,400.3 

845.0 

248.5 

1,211.8 

4.10 

2.88 

$34  04 

0.76 

$0  10 

February, 

1,02.4 

OSO.O 

279.4 

1,333.0 

4.10 

2.42 

38  95 

0.71 

942 

March,    . 

1,818.0 

1,155.0 

340.0 

1,478.0 

3.90 

2.45 

45  04 

0.65 

9  50 

April,     . 

1,704.4 

089.0 

290.9 

1,413.5 

3.70 

2.14 

36  69 

1.03 

14  54 

May,        .       . 

1,80«.7 

1,021.0 

300.0 

1,506.7 

8.10 

1.73 

31  06 

1.60 

22  56 

June, 

1,818.5 

873.0 

256.8 

1,501.7 

3.15 

1.51 

27  60 

1.73 

27  06 

July,       .       . 

1,002.8 

883.0 

200.0 

1,342.8 

3.25 

1.78 

28  09 

1.44 

19  40 

Anguat,  . 

1,706.8 

848.0 

249.4 

1,516.4 

8.80 

1.80 

82  22 

1.36 

20  70 

September,     • 

1,661.4 

843.0 

248.0 

1,388.4 

4.00 

2.12 

33  72 

1.08 

13  71 

October,  • 

1,614.7 

871.0 

256.2 

1,858.5 

4.00 

2.16 

84  84 

1.00 

13  01 

Xovember,     • 

1,408.7 

756.0 

222.8 

1,180.4 

4.10 

2.20 

8100 

0.94 

11  20 

December, 

1,232.0 

6BI.0 

208.2 

1,028.8 

4.20 

2.86 

20  02 

0.64 

794 

Averagea,    . 

1,618.8 

808.8 

202.8 

1,367.6 

3.78 

2.09 

$38  66 

1.07 

$14  88 

IMS. 

January, 

1,626.2 

981.0 

288.5 

1,836.5 

4.25 

2.57 

$4169 

0.58 

$7  00 

February, 

2,007.4 

1,176.0 

845.9 

1,061.5 

4.20 

2.46 

49  39 

0.60 

10  83 

March,    . 

2,332.6 

1,341.0 

894.4 

1,938.1 

4.20 

2.41 

60  82 

0.70 

18  06 

April,     . 

2,008.7 

1,081.0 

803.2 

1,706.6 

4.00 

2.06 

41  24 

l.ll 

19  02 

May,       .       . 

1,907.6 

1,025.0 

301.6 

1,606.1 

8.80 

1.98 

88  95 

1.24 

20  07 

June, 

1,668.6 

911.0 

267.9 

1,400.7 

8.60 

1.90 

82  80 

1.28 

17  25 

July, 

1,682.2 

002.0 

265.8 

1,300.0 

3.50 

1.03 

81  67 

1.10 

17  80 

Auguat,  • 

1,743.0 

870.0 

258.9 

1,495.0 

8.60 

1.61 

8182 

1.41 

20  90 

September,     . 

1,606.6 

822.0 

241.8 

1,303.8 

4.00 

2.04 

82  88 

1.12 

15  28 

October, . 

1,830.0 

901.0 

265.0 

1,505.0 

4.00 

1.97 

84  84 

1.20 

18  89 

ATeragee*    . 

1,845.8 

996.0 

293.2 

1,552.0 

8.91 

2.09 

$39  10 

1.03 

$16  13 

5.     Wliat  the   Creamery  Records  Show, 

1.  The  nutritive  ratio  of  the  feed  varied  in  1892  from 
1 :  3.70  to  1 :  5.70,  with  an  average  of  1 :  4.95 ;  in  1893  from 
1  :  3.50  to  1 :  5.00,  with  an  average  of  1 : 4.38. 

2.  The  average  monthly  percentage  of  fiit  in  the  milk 
varied  in  1892  from  3.50  to  4.55,  with  an  average  of  4.01 ; 
in  1893,  from  4.42  to  4.84,  with  an  average  of  4.62. 
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3.  The  average  monthly  percentage  of  total  solids  varied 
in  1892  from  12.30  to  13.75,  with  an  average  of  13.12;  in 
1893,  from  13.64  to  14.01,  with  an  average  of  13.82. 

4.  The  relation  of  fiit  to  solids  not  fat  in  1892  was 
1 : 2.29,  whUe  in  1893  it  was  1 : 1.99. 

5.  The  total  cost  of  feed  for  one  quart  of  cream  amounted 
in  1892  to  13.84  cents  and  in  1893  to  12.36  cents. 

6.  The  net  cost  of  feed  for  one  quart  of  cream  amounted 
in  1892  to  6.21  cents  and  in  1893  to  4.00  cents. 

7.  The  value  received  for  one  space  of  cream  varied  in 
1892  from  3.10  to  4.20  cents,  with  an  average  of  3.78;  in 
1893,  from  3.50  to  4.25,  with  an  average  of  3.91  cents ;  which 
amounted  per  quart  (average)  in  1892  to  12.85  cents,  and 
in  1893  to  13.29  cents. 

8.  The  number  of  quarts  of  milk  required  to  produce  one 
space  of  cream  in  1892  was  1.81  and  in  1893  1.85;  or  6.16 
quarts  of  whole  milk  to  produce  one  quart  of  cream  in  1892, 
and  6.29  quarts  of  whole  milk  to  produceone  quart  of  cream 
in  1893. 

9.  The  net  cost  of  feed  per  quart  of  cream  averaged  in 
1892  6.21  cents  and  in  1893  4.00  cents.  Received  per  quart 
of  cream  in  1892  12.85  cents  and  in  1893  13.34  cents, 
thereby  securing  a  profit  of  6.64  cents  per  quart  in  1892  and 
9.34  cents  in  1893. 

For  further  details  concerning  results  in  preceding  years, 
see  ninth  annual  report,  pages  76  to  82,  and  tenth  annual 
report,  pages  48  to  55. 

Our  average  statements  for  the  current  year  apply  in  each 
case  to  only  ten  months,  due  to  the  fact  that  the  financial 
settlement  is  made  with  our  local  creamery  two  months  after 
the  cream  is  furnished. 
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6".     Crtaanary  Record^  1892—93.  —  Analyses  of  Cream  and  Butter 

Fat. 


I. 


II. 


m. 


IV. 


V. 


VI. 


vn. 


Datb  of 
Sampuko. 


Oct.     18, 
Dec      3. 

Deo.     23, 

Jan.  19 
Jan.  25 
Jan.  80, 
Feb.  9, 
Feb.  16, 
Feb.  S8 
ICareh  6, 
Hareh  16 
March  21 
Mareh28, 
April  4 
Hay  8 
May  17 
ICaj  23 
June  8 
June  14, 
Jnne  22, 
Jane  28 
July      6 


ANAIiTflU  OF  CBIAX. 


BoUda. 


Fttt. 


Bolide 
not 
Fat. 


26.88 

16.00 

26.28 

18.90 

26.66 

17.00 

28.62 

20.60 

26.30 

18.00 

27.60 

18.88 

27.03 

18.66 

27.19 

19.66 

28.23 

20.28 

9-17 

21.20 

80.00 

22.26 

27.10 

19.13 

20.19 

18.44 

20.60 

18.80 

27.11 

19.01 

26.46 

17.86 

27.34 

10.97 

26.18 

18.02 

27.81 

19.08 

26.63 

18.66 

29.87 

22.48 

24.80 

16.86 

0.63 
8.88 

8.66 

7.80 
8.30 
8.07 
8.48 
7.64 
8.00 
7.97 
7.76 
7.97 
7.76 
7.86 
8.10 
7.60 
7.87 
7.17 
8.23 
0.97 
7.89 
8.01 


ANAIiTSia 

OF  Fat. 


Vola- 

Ule 

Adda. 


Non. 
yolatUe 
Aolda. 


6.68 
6.77 
6.67 
6.73 
6.48 
6.98 
6.67 
6.80 
6.48 
6.76 
6.91 
6.81 
6.46 
6.62 
6.04 
6.88 
4.96 
4.79 
6.72 


88.76 
87.46 
87.42 
87.00 
87.83 
80.80 
88.80 
87.16 
87.46 
80.66 
80.90 
87.71 
87.47 
87.81 
88.49 
87.46 
88.17 
87.67 
88.26 


AwRAoi  Daily  Foddib 
Ratiohs. 


3  ponnda  wheat  bran,  3  ponnde 
f  Inten  feed,  3  ponnda  cotton- 
aeed  meal,  16  ponnda  hay. 

3  ponnda  wheat  bran,  8  ponnda 
gluten  feed,  8  ponnda  ootton. 
aeed  meal,  16  ponnda  hay,  16 
ponnda  angar  beeta. 

3  ponnda  wheat  bran,  3  ponnda 
gluten  feed,  8  ponnda  ootton- 
aeed  meal,  16.9  pounda  oom 
atOTer. 

3  pounda  wheat  bran,  8  ponnda 
gtaten  feed,  8  ponnda  cotton- 
■eed  meal,  4  pounda  hay,  48 
ponnda  oom  and  aoja-oeao 
enallage. 


8  ponnda  wheat  bran,  8  ponnda 
gluten  feed,  3  ponnda  ootton 
aeed  meal,  4  ponnda  hav,  49.6 
ponnda  aoja-betn  and  oom 
enallage. 

3  ponnda  wheat  bran,  8  ponnda 
gluten  feed,  3  pounda  ootton- 
aeed  meal,  14.64  ponnda  hay 
of  peaa  and  oata. 


3  pounda  wheat  bran,  3  ponnda 
gluten  feed,  8  ponnda  ootton- 
aeed  meal,  16.02  ponnda 
rowen. 
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6.     Creamery  Record^  1893,  —  Analyses  of  Oream  and  Butter  Fat, 


I. 


u. 


m. 


IV. 


V. 


Datb  of 
Sakpuko. 


Jaly  14, 

July  10, 

Aag.  13, 

Aug.  17, 

Aug.  22, 

B«pfe.  6, 

Sept.  12, 

Sept.  29, 

Oot.  8, 

Oet.  13, 

Oct.  20, 

Oot.  25, 

Oct.  SI, 


Ax AI.TBM  OP  CBSAM  . 


Solid*. 


Fat. 


81. ao 

23.99 

ao.M 

22.68 

27.85 

19.82 

82.78 

24.78 

82.44 

25.00 

27.41 

20.80 

24.81 

16.79 

24.80 

16.28 

24.88 

16.01 

28.87 

17.75 

26.20 

18.15 

26.19 

17.85 

24.71 

16.58 

Solids 
not 
Fat. 


7.61 
7.93 

8.08 
8.00 
7.44 
7.11 
8.02 
8.61 
8.62 
9.12 
8.14 
8.34 
8.13 


Akaltsm 
OP  Fat. 


Vote- 

Ule 

Adds. 


Non- 
yolatito 
Adds. 


- 

- 

5.84 

88.15 

5.24 

87.00 

4.n 

88.20 

4.82 

88.17 

5.50 

- 

5.52 

86.93 

5.88 

86.79 

5.50 

87.04 

5.27 

87.64 

4.87 

88.27 

5.20 

87.02 

Aybbaob  Daily  Foddix 
Rations. 


3  ponndt  wheat  bimn,  8  pomidi 
gluien  feed,  8  pounds  oottoa- 
seed  meal,  4  ponods  lowo, 
88.60  pounds  yetch  and  osis. 

8  pounds  wheat  bran,  8  wmnb 
gluten  feed,  3  pounds  Baseed 
meal,  17.76  pounds  rowen. 


8  pounds  wheat  bran.  8  posodi 
glaten  feed,  3  pounds  nnwirt 
meal,  4  pounds  roweo,  51.29 
pounds  com  fodder. 


3  pounds  wheat  brsn.  3  poosdi 
gluten  feed,  3  pounds  Hntfwfi 
meal,  18  pounas  hay. 


8  pounds  wheat  brsn,  Speosdi 
gluten  feed,  3  poands  llnieed 
meal,  16  pounos  hay  of  rtuk 
and  oats. 
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FOURTH  FEEDING  EXPERIMENT  WITH  STEERS. 

1892-93. 


General  Description. 

The  experiment  here  described  is  a  continuution  of  those 
published  in  our  previous  reports. 

Two  grades  Shorthorn  steers,  yearlings,  weighing  about 
six  hundred  pounds  each,  were  used  in  the  experiment. 
They  were  quite  thin  when  first  received,  and  cost  3.5  cents 
per  pound  of  live  weight. 

The  coarse  foods  fed  were  raised  upon  the  station  grounds, 
and  consisted  principally  of  com  ensilage,  corn  stover,  hay, 
green  rye  and  a  small  quantity  of  roots. 

The  corn  for  ensilage  was  cut  just  as  the  kernels  were 
glazing.  The  corn  stover  was  the  corn  plant  remaining 
after  the  fully  matured  ears  had  been  removed. 

The  grains  used  were  either  equal  weight  parts  of  wheat 
bran  and  Chicago  maize  feed  or  wheat  bran  and  Bufialo 
gluten  feed. 

The  quantity  of  coarse  fodders  fed  depended  in  all  cases 
upon  the  individual  appetite  of  the  animals. 

The  animals  were  fed  and  watered  twice  each  day,  between 
five  and  six  o'clock  in  the  morning  and  at  five  in  the  after-- 
noon,  one-half  of  the  food  being  given  at  each  time. 

Two  distinct  feeding  periods  are  described,  namely,  the 
first  winter  and  spring  seasons  and  the  autumn  and  second 
winter  seasons. 

Objects  of  the  Experiment. 

The  objects  of  the  experiment  were  threefold  :  — 
I.      To  ascei'toiriy  if  possible^  those  rations^  i.  e.,  combina- 
tions offood^  that  would  produce  the  largest  growth  for  the 
least  outlay  of  money. 
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//.  To  secure  facts  relating  to  the  actual  cost  of  beef  pro- 
duction in  Massachusetts  under  existing  local  conditions. 

III.  To  compare  the  relative  merits  and  cost  of  pasture 
V8.  soiling  during  the  summer  season. 


1.     Feeding  Record  op  First  Winter  and  Sfrino 

Seasons. 

Dec.  ly  1891,  to  June  12,  1892. 

[Coane  fodders :  hay,  com  ensilage,  com  stover,  green  rye,  tamips,  maofoldi 
and  sogar  beets ;  grains :  wheat  bran,  Chicago  maize  feed  and  BnffiUo  gluten  feed.] 

Local  Market  Cost,  per  Ton,  of  the  Various  Articles  of  Fodder 

used. 

Wheat  bran, |22  00 

Chicago  maize  feed, 25  00 

Buffalo  gluten  feed, 23  GO 

Hay, 15  00 

Dent  corn  ensilage,* 2  50 

Sweet  com  ensilage, 2  50 

Dent  com  stover,* 5  00 

Green  lye, 2  50 

Turnips, 2  50 

Mangolds,       , 4  00 

Sugar  beets, 5  00 

•  Pride  of  the  North. 


Analyses  of  Fine  Feed  used. 


FODDKB  AHALT8K8. 


Moisture  at  100®  C,      . 
Dry  matter,  .        • 


Analysis  of  Dry  Matter, 


Crude  ash,     .... 

"      cellulose,    . 

lai*,      .        .        •        ■ 

"      protein, 
Non-nitrogenous  extract  matter, 


10.09 

8.70 

89.91 

91. dO 

100.00 

100.00 

6.62 

0.78 

11.91 

7.97 

4.76 

7.37 

17.55 

27.75 

59.16 

56.33 

100.00 

100.00 

7.65 
92.S5 

100.00 


0.86 

5.43 

13.23 

25.% 

54.M 

100.00 


^^^^^■■T^ 


'■^^■^^»'W»-^- 
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Fertilizi7ig  ConatUuenta. 
[Nitrogen  16  oenti,  pbotpborlc  add  S)  cents,  potasiinm  oxide  4^  cents,  per  pound.] 


FKHTILIZIKO    ANALTBB8. 

Wheat 
Bran. 

Chicaffo 
MaiaeFeed 

Buflhlo 

Gluten 

Feed. 

Moisture, 

Nitrogen, 

Phospnorio  acid, 

Potassium  oxide, 

Valuation  per  2,000  pounds, 

Manurial  value  obtainable,  .... 

10.09 

2.52 

2.86 

1.63 

112  16 

11  18 

8.70 
4.03 

0.30 
0.045 
112  41 
11  41 

7.65 

3.88 

0.30 

0.045 

(12  41 

11  00 

Analyses  of  Coarse  Fodders  iLsed 

• 

FOfDDIB  AXAItTlBl. 

1 

1-^ 

OD 

ll 

1 

! 

1 

•3 
1 

1 

d 
OD 

Moisture  at  lOO"  C, . 

9.72 

79.92 

84.30 

20.10 

62.11 

90.21 

87.76 

85.27 

Dry  matter,      .... 

90.28 

20.08 

16.70 

79.90 

87.89 

9.79 

12.26 

14.73 

AnalyaU  of  Dry  Matter, 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Crude  aah,        .... 

6.43 

4.99 

6.82 

6.12 

6.27 

8.47 

0.06 

6.95 

"     oelluloae. 

32.28 

27.19 

29.82 

88.72 

21.62 

11.23 

7.94 

6.40 

"fat,         .... 

2.40 

8.29 

7.86 

2.61 

2.46 

1.74 

0.88 

0.66 

**      protein. 

9.54 

8.29 

7.86 

7.76 

6.88 

10.12 

10.87 

10.97 

Non-nltrogenoni  eztraot  maU 
ter, 

49.28 

68.24 

40.14 

49.90 

66.67 

68.44 

71.76 

76.98 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  ConsHttients. 
[Nitrogen  16  cents,  phosphoric  add  5^  cents,  potassinm  oxide  4  j  cents,  per  ponnd.] 


FBRTII.XZEB  AKALTSSS. 

1 

Dent  Com 
Ensilage. 

OD 

Dent  Com 

Btover. 

a 
I 

• 

8. 
5 

• 
1 

1 

• 

s 

02 

Moisture, 

9.72 

79.92 

84.80 

90.11 

62.11 

90.21 

87.76 

86.27 

Nitrogen, 

1.88 

0.27 

0.20 

0.99 

0.827 

0.178 

0.208 

0.26 

Phospborle  add. 

0.86 

0.83 

0.41 

1.40 

0.784 

0.886 

0.383 

0.48 

PolsMlnm  oxide,      . 

1.67 

0.14 

0.089 

0.20 

0.15 

0.104 

0.093 

0.10 

Valuation  per  2,000  pounds,    . 

$6  06 

$1  26 

$1  06 

^  66 

$1  80 

$0  99 

$1  06 

$182 

Manurial  value  obtainable,     . 

6  47 

116 

0  97 

4  19 

1  66 

0  91 

097 

1  21 
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Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 

Seven  Successive  Feeding  Periods. 

(First  Winter  and  Spring  Seasons^  1891-92,) 


I. 


December  1  to  December  21, 


Wheat  bran,    . 
Chicago  maize  feed, 
Hay.         .       .       . 
Turnips,  . 
Nutritive  ratio, 
Total  cost, 
Manurial  value  obtainable, 
Net  cost,  .... 


2.5  lbs. 
2.5  " 
8  " 
15  " 
1:5.94 
13.87  cts. 
5.44  " 
8.48  " 


n. 


December  26  to  January  12, 


Wheat  bran,    . 

Chicago  maize  feed, 

Hay,        .       .       . 

Mangolds, 

Nutritive  ratio, 

Total  cost, 

Manurial  value  obtainable. 


2  J}  lbs. 
2.5  " 
8  " 
16  - 
1:6.06 
14.87  ct«. 
5.64  •' 


Net  cost, 9.23 


It 


III. 


January  23  to  February  21, 


Wheat  bran,    • 

Chicago  maize  feed, 

Dent  com  ensilage, 

Nutritive  ratio. 

Total  cost, 

Manurial  value  obtainable, 

Net  cost,  .... 


31bs« 
3  " 
35  " 
1:5.4 
11.42  cts. 
5.39  " 
6.03  " 


IV. 


February  29  to  March  22, 


Wheat  bran,    . 

Chicago  maize  f^ed. 

Sweet  com  ensilage. 

Nutritive  ratio, 

Total  cost, 

Manurial  value  obtainable. 

Net  cost,  .... 


3  lbs. 
3  " 
47  « 
l:5^i 
12.92  cts. 
5.64  " 
7.28  « 


V. 


March  28  to  April  19, 

Wheat  bran,    . 

Chicago  maize  feed. 

Dent  com  stover,    . 

Nutritive  ratio, 

Total  cost, 

Manurial  value  obtainable. 

Net  cost, .... 


« 


« 


3  lbs. 
3 
10 
1:5.65 
9J^cts. 
5.48  " 
4.07  " 


VI. 


April  26  to  May  20. 

Wheat  bran,     .       . '     .       •        3  lbs. 
Bufblo  gluten  feed,         .       •        3  ** 

Hay,. 10  - 

Sugar  beets,     .       .        .       .       IS  "" 
Nutritive  ratio,         .        .        .       1:5.95 
Total  cost,        ....  17.55  cts. 
Manurial  value  obtainable,     .    6.75  '* 
Net  cost, 10.80  » 


VII. 


June  1  to  June  12, 

Wheat  bran 3  lbs. 

Buffalo  gluten  feed, 3  " 

Green  rye, 23  " 

Nutritive  ratio, 1:6.9 

Total  cost, 9.62  cts. 

Manurial  value  obtainable, 5.33  *' 

Net  cost, 4.29  - 
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Points  to  he  JVbticed  in  Above. 

1.  The  actual  composition  of  the  different  rations  and 
the  general  proportion  wtiich  the  nitrogenous  matter  bears 
to  the  non-nitrogenous,  i.  e,^  the  nutritive  ratio. 

2.  Notice  how  both  the  total  and  net  cost  of  the  different 
rations  differ,  and  that  wherever  a  considerable  quantity  of 
hay  is  fed  the  cost  of  the  ration  increases. 

Summary  of  Cost  of  the  Above-stcUed  Average  Daily  Fodder 

Rations. 
[Cents.] 


FsBDisro  Periods. 


I. 


II. 


III. 


IV. 


V. 


VI, 


VII. 


ToUl  cost, .... 
Maoarial  vmlne  obtainable,* 
Net  cost,     .... 


13.87 

14.87 

11.42 

12.92 

9.56 

17.66 

6.44 

5.M 

6.89 

6.04 

6.48 

6.76 

8.4S 

9.23 

0.03 

7.28 

4.07 

10.80 

0.82 
6.88 
4.29 


*  Allowing  ninety-two  per  cent,  of  the  fertilizing  ingredients  of  the  feed  to  be 
recovered  in  the  mannie. 


Gain  required  per  Day  in  Pounds  of  Live   Weight  to  cover  Cost 

of  Feed. 


Live  Weight  a^uaUy  prodiiced  per  Day. 


FRKDIKO  PBKIODa. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

On  total  cost, 
On  net  cost, 

8.26 

2.00 

3.60 
2.17 

2.69 
1.42 

3.04 
1.71 

2.25 
0.96 

4.10 
2.64 

2.27 

1.00 

2.21 


1.77 


1.78 


1.15 


0.70 


2.00 


Cost  of  Feed  per  Pound  of  Live  WeigJU  gained. 

[Cents.] 


0.87 


Total  cost,  . 
J^et  cost,     . 


6.80 
3.88 


8.40 
5.20 


6.41 
8.88 


11.24 
6.38 


18.64 
5.81 


8.77 
6.40 


11.06 
4.96 
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ReTnarTcs, 

These  figures  show  that  in  no  case  have  the  animals 
gained  enough  in  live  weight  to  cover  the  total  cost  of  the 
food  consumed,  but  the  weight  gained  was  nearly  sufficient 
to  cover  the  net  cost  of  the  feed. 

Considering  the  merits  of  the  different  rations  as  &r  as 
their  relative  cost  and  productive  capacity  are  concerned, 
the  results  are  at  least  instructive. 

Notice,  first,  that  the  larger  the  amount  of  hay  fed  the 
higher  the  cost  of  the  daily  ration.  In  this  experiment, 
however,  a  moderate  amount  of  hay  in  combination  with 
roots  and  grains  has  produced  beef  at  a  fairly  low  price. 
Ration  number  III.,  consisting  of  ensilage  and  grains,  h& 
also  given  very  favorable  results.  In  the  latter  case  the 
total  cost  of  feed  per  pound  of  live  weight  gained  was  6.35 
cents  and  the  net  cost  3.38  cents.  Many  experiments  have 
demonstrated  the  fact  that  corn  ensilage,  when  fed  in  com- 
bination with  concentrated  feeds  high  in  protein,  produce!? 
beef  at  as  low  a  cost  as  any  other  known  coarse  fodder 
article,  and  it  proves  itself  an  excellent  fodder  for  winter 
feeding. 
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2.    Feeding  Record  of  Autumn   and  Second  Winter 

Seasons. 

Sept.  5,  1892,  to  Feb.  28,  1893. 

[Com  fodden :  green  fodder  com,  green  serradelU,  com  storer  and  com  and  soja- 
bean  ensilage ;  grains :  wheat  bran  and  BnffUo  glaten  feed.] 

Local  Market  Cost  per  Ton  of  the  Various  Articles  of  Fodder  tcsed. 

Wheat  bran, $20  00 

Buffalo  gluten  feed, 21  00 

Fodder  com  (green), 2  50 

Serradella  (green), 2  75 

Com  stover, 5  00 

Com  and  soja-bean  ensilage,        .....  2  75 

Analyses  of  the  Various  Articles  of  Fodder  used. 


FODDSB  AKALTBSI. 

• 

i 

n 

1 

Bnffalo 
GlQtenFeed. 

• 

1 

u 

1 

1 

1 

Molatara  at  100"  C, 

8.71 

7.18 

08.68 

82.08 

14.60 

77.77 

Dry  matter, 

91.29 

92.82 

81.47 

17.97 

86.34 

22.23 

Analtf9it  of  Dry  Matter. 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Grade  ash, 

7.06 

0.84 

6.68 

9.69 

5.49 

9.48 

"     ceUaloee 

12.10 

7.60 

28.00 

26.28 

87.57 

28.63 

"fat,  

».ft4 

12.76 

2.81 

2.60 

1.82 

3.75 

**     protein 

17.73 

90.38 

0.22 

16.18 

4.00 

7.91 

KoiB*nUrofenona  eztraet  matter,     . 

67.45 

62.68 

02.80 

40.41 

61.02 

62.23 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Constituents. 
[Nitrogen  16  cents,  phosphoric  acid  5}  cents,  potasslnm  oxide  4jl  cents,  per  pound.] 


Fbbtilxzsb  Axaltbm. 

1 

Bnffalo 
Gluten  Feed. 

1 

1 

• 

• 

1 

e 

5 

Corn  and 
BoJa  -  bean 
Enailage. 

Molatue, 

8.71 

7.18 

68.63 

82.03 

14.66 

77.77 

ITItrogen, 

2.42 

4.26 

0.31 

0.43 

0.66 

0.32 

Pboephorlo  acid, 

2.86 

0.80 

0.06 

1.26 

0.28 

0.12 

Potaaelnm  oxide.       .       .       •       .       . 

1.63 

0.04 

0.16 

0.89 

1.84 

0.48 

Valnation  per  2,000  ponnda,     . 

$11  86 

$13  IS 

$1  12 

$1  78 

$3  66 

$1  62 

ICAnnrial  Taiae  obtainable, 

10  90 

12  07 

103 

103 

8  26 

140 

66   AGRICULTURAL  EXPERIMENT  STATION,  rjan. 


Average  Composition  of  the  Daily  Fodder  Rations  used  during  the 

Four  JSuccessive  Feeding  Periods, 

{AtUumn  and  Second  Winter  Seasons,  1892-93,) 


I. 

II. 

September  5  to  September  12. 

September  17  to  September  2S, 

Wneat  Dran,    .... 

3  lbs. 

Wheat  bran,    .... 

Site. 

Buffalo  gluten  feed, 

3  «* 

Buffiilo  gluten  feed, 

3  " 

Fodder  corn,     . 

70  " 

Fodder  com,     .... 

40  « 

Nutritive  ratio, 

.      1 : 8.70 

Serradella,        .... 

20  « 

Total  cost, 

.  14.90  cts. 

Nutritive  ratio. 

1:6.60 

Manurial  value  obtainable, 

.    7.00  « 

Total  cost,        .... 

13.89  cfii. 

Net  cost,   .... 

.    7.90  " 

Manurial  value  obtaluable,     . 

7.10  " 

Net  cost, 

6.79  " 

III. 

IV. 

December  1  to  Januari 

f  9. 

January  16  to  Februoary 

28. 

Wheat  bran,    .... 

3  lbs. 

Wheat  bran,     .... 

4Ib& 

finfiiEilo  gluten  feed, 

8  " 

BufflEilo  gluten  feed. 

4  " 

Com  Btover,     .... 

18  " 

Com  and  soja-bean  ensilage, . 

43  « 

Nutritive  ratio, 

1:8.00 

Nutritive  ratio, 

1:5  80 

Total  cost,        .... 

.     9.40  cts. 

Total  cost,        .... 

13.67  cU. 

Manurial  value  obtainable,     . 

5.56  " 

Manurial  value  obtainable,    . 

7-60  « 

Net  cost, 

3.86   " 

Net  cost, 

6.97  •• 

Summary  of  Cost  of  the  Above-stated  Avey^age  Daily  Fodder  Rations, 

[Cents.] 


• 

Fbkdikq  Pkbiods. 

, 

I. 

II. 

III.               IT. 

Total  cost, 

Manurial  value  obtainable,* 
Net  cost, 

14.90 
7.00 
7.90 

13.89 
7.10 
6.79 

9.40 
5.55 
3.85 

13.57 
7.60 
5.97 

*  Allowing  ninety-two  per  cent,  of  the  fertilizing  ingredients  of  the  feed  to  be 
recovered  in  the  manure. 
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Gain  required  per  Day  in  Pounds  of  Live  WeigM  to  cover  Cost  of 

Feed. 


Fkkdimq  Pbbiods. 

I. 

II. 

III. 

IV. 

Total  cost, 

Net  cost, 

3.60 
1.86 

3.27 
1.60 

2.21 
0.91 

3.19 
1.40 

Lioe  Weight  actually  jyroihiced  per  Day. 


1.84 


Cost  of  Feed  per  Pound  of  Live  Weight  gained. 

[Cents.] 


Total  cost, 
Net  cost. 


7.37 
3.25 


*  Period  too  short  to  draw  any  coDclosions. 


Jtemarks  on  the  Above  Figures. 

It  again  appears  that  the  gain  in  live  weight  about  covers 
the  net  cost  of  the  fopd  consumed. 

The  comparison  between  com  stover  and  corn  and  soja- 
bean  ensilage  is  not  strictly  fair,  for  in  case  of  ration  IV. 
two  pounds  extra  of  grain  were  fed. 

Notice  that,  while  the  growth  was  much  slower  when  the 
/inimals  were  fed  com  stover,  yet,  because  of  its  compara- 
tive cheapness  and  manurial  value,  the  net  cost  of  beef  pro- 
duced was  fairly  low. 

Ration  IV.,  consisting  of  grains  and  com  and  soja-bean 
ensilage,  also  gave  very  favorable  results,  producing  beef  at 
SL  net  cost  of  3.25  cents  per  pound. 
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Condusions. 

In  answer  to  question  1 :  What  rations  are  best  to  pro- 
duce the  greatest  growth  for  the  least  outlay  of  money  f 

The  experiment  indicates :  — 

a.  That  those  coarse  fodders  should  be  grown  and  fed  that 
produce  the  largest  amount  of  dry  matter  upon  a  given  area ; 
leguminous  crops  are  especially  valuable  as  coarse  fodders. 

6.  Such  coarse  foods  as  com  fodder,  corn  ensilage,  com 
and  Boja-bean  ensilage,  and  vetch  and  oats  take  the  place  of 
hay,  and  when  fed  in  combination  with  concentrated  nitroge- 
nous feed  stuflfs,  as  in  rations  given,  have  produced  veir 
favorable  results. 

c.  Animals  are  more  than  machines, — they  are  living 
beings,  of  so  complicated  a  nature  that  they  are  very  liable 
to  get  out  of  order,  or,  not  being  in  the  proper  condition, 
they  fail  to  respond  to  the  foods  fed  as  expected.  Therefore, 
one  experiment  is  not  in  itself  sufficient  to  enable  any  one 
to  judge  with  certainty  as  to  the  comparative  merits  of 
different  foods,  but  it  serves  rather  as  a  link  in  the  chain  of 
evidence.  When  the  experiments  in  this  line  are  com- 
pleted, the  combined  evidence  will  be  instrumental  in  point- 
ing out  lessons  of  permanent  value. 

II.    THE  COST  OF  BEEF  PRODUCTION. 

For  a  considerable  time  the  idea  has  been  prevalent  amoni; 
intelligent  farmers  in  Massachusetts  that  beef  production 
could  not  be  carried  on  with  profit.  No  extended  observa- 
tions have  been  made,  however,  or  no  accurate  account^ 
kept  that  would  give  any  facts  to  show  at  what  price  beef 
could  actually  be  produced ;  and  in  order  to  answer  thi^ 
question,  experiments  have  been  carried  on  at  the  station 
for  several  years.  The  following  record  is  presented  as  a 
result  of  the  experiment  with  the  two  steers  already  de- 
scribed. The  steers  were  purchased  Nov.  19,  1891,  at  3J 
cents  per  pound  of  live  weight,  and  sold  Feb.  28,  189i»,  at 
4^  cents  per  pound  of  live  weight.  They  were  not  put  out 
to  pasture  during  the  summer  of  1892,  but  were  kept  in  Ibe 
barn  or  turned  into  the  yard,  and  were  fed  a  variety  of  green 
crops  with  grains. 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


71 


Steer  No.  I. 

FoDDKi  AirncLRS. 

Feed 
consumed 
(  Pound! ). 

Dry  Matter 
(Founds). 

Local 

Market 

Cost. 

Manurial 
Value 
Obtainable. 

Net  Coat. 

Wheat  bran,    . 

1,403 

1,262.7 

»14  73 

17  71 

17  02 

Chicago  maize  feed, 

389 

355.0 

4  86 

2  21 

2  65 

Buffalo  gluten  feed. 

964 

892.0 

10  60 

5  54 

5  06 

Cotton-seed  meal,    . 

56 

51.0 

0  78 

0  55 

0  23 

Hay,         .... 

821 

741.0 

6  15 

2  24 

3  91 

Com  fodder,    . 

2,637 

831.0 

3  29 

1  35 

1  94 

Com  stover,     . 

1,538 

1,291.9 

3  84 

3  22 

0  62 

Dent  com  ensilage, 

1,178 

235.6 

1  47 

0  68 

0  79 

Sweet  com  ensilage. 

1,214 

190.5 

1  51 

0  59 

0  92 

Corn  and  soja-bean  en- 
silage, .... 

2,130 

472.8 

2  92 

1  49 

1  43 

Green  rye, 

474 

179.6 

0  59 

0  89 

0  20 

Peas  and  oats  (green),   . 

470 

64.4 

0  64 

0  34 

0  30 

Vetch  and  oats  (green), . 

1,160 

208.8 

1  59 

1  04 

0  55 

Seiradella  (green). 

523 

95.0 

0  72 

0  42 

0  30 

Cabbages, 

636 

60.4 

0  79 

0  39 

0  40 

Turnips,  .... 

460 

45.2 

0  57 

0  21 

0  36 

Mangolds, 

306 

37.3 

0  61 

0  15 

0  46 

Sugar  beets,     . 

366 

53.8 

0  91 

0  22 

0  69 

Other  green  crops,  . 

427 

59.9 

0  53 

0  26 

0  27 

7,127.9 

t57  10 

•29  00 

128  10 

Lfive  weight  of  animal  when  purchased, 
Live  weight  of  animal  when  sold,  . 
Total  gain  during  the  experiment,  . 


Pounds. 

588 

1,255 

667 
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Financial  Statement, 


Crcdtt. 


Original  cost  of  steer,  588  ponnds  at  d|  cents,  . 

Total  cost  of  feed, 

Selling  price  of  steer,  1,256  pounds  at  ^  cents. 
Value  of  manure  produced,        •        .        .        . 


153  54 
29  00 

182  U 


Total  cost  of  feed  required  to  produce  1  pound  of  live  weight,  8.55  cts. 

Net  cost  of  feed  required  to  produce  1  pound  of  lire  weight,  4.22  "" 

Average  gain  in  weight  per  day, 1.4311^ 

Diy  matter  required  to  produce  1  pound  of  live  weight,       .  10.64  ^ 


Steer  No.  2. 

Teed 

Local 

Manurlal 

FODDBK  ARTICLBS. 

<»nsomed 

Dt7  Blatter 

Market 

Valae 

NetOoet. 

(Pounds). 

(ronnas^. 

Coat. 

ObUlnable. 

Wheat  bran,    . 

1,350 

1,214.5 

•14   17 

•7  42 

$6  75 

(  hicago  maize  feed, 

389 

354.0 

4  86 

2  21 

2  65 

Buffalo  gluten  feed, 

911 

841.5 

10  01 

5  23 

4  78 

CottouHseed  meal,    . 

56 

51.0 

0  78 

0  55 

0  23 

Hay,         .... 

767 

692.6 

5  75 

2  11 

3  64 

Com  fodder,    , 

2,638 

831.0 

8  29 

1  35 

1  94 

Com  stover,     . 

1,342 

1,127.3 

3  35 

2  81 

054 

Dent  com  ensilage, 

1,169 

233.8 

1  46 

0  68 

0  78 

Sweet  com  ensilage. 

1,400 

220.0 

1  75 

0  67 

1  (» 

Com  and  soja-bean  en- 

silage  

2,041 

453.1 

2  80 

1  43 

1  87 

Green  rye. 

474 

179.6 

0  59 

0  39 

0  20 

Peas  and  oats  (green),    . 

470 

64.4 

0  69 

0  34 

085 

Vetch  and  oats  (green) . . 

1,160 

208.8 

1  59 

1  04 

0  55 

Serradella  (green). 

483 

86.9 

0  66 

0  39 

027 

Cabbages, 

635 

60.4 

0  79 

0  89 

040 

Turnips,  .... 

460 

45.2 

0  57 

0  21 

036 

Mangolds, 

306 

37.3 

0  61 

0  15 

046 

Sugar  beets,    . 

366 

53.8 

0  91 

0  22 

0  69 

Other  green  crops,  . 

427 

59.9 

0  53 

0  27 

026 

6,815.1 

#55  16 

«27  86 

|27  30 

live  weight  of  animal  when  purchased. 
Live  weight  of  animal  when  sold,  . 
Total  gain  during  experiment. 


FMiiMla. 

595 

1,215 

620 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


73 


Financial  Statement, 


Debit. 

credit 

Original  cost  of  steer,  595  poundn,  at  3}  cents, . 

Total  cost  of  feed, 

Selling  price  of  steer,  1,215  pounds,  at  i\  cents, 
Value  of  manure  produced, 

«20  82 
55  16 

151  64 
27  57 

•75  98 

#79  21 

Total  cost  of  feed  required  to  produce  1  pound  of  live  weight,  8 .  90  cts. 

Net  cost  of  feed  required  to  produce  1  pound  of  live  weight,  4.40    ** 

Average  gain  in  weight  per  day, -       .  1.32  lbs. 

Dry  matter  required  to  produce  1  pound  of  live  weight,       .  10.99    '* 

Oondusiomt. 

In  answer  to  inquiry  II. :  —  T/ie  cost  of  beef  production. 

a.  The  financial  statement  shows  that,  excluding  the  cost 
of  labor,  the  coarse  fodder  articles  and  grains  have  been 
sold  at  market  rates,  and  have  been  a  trifle  more  than  paid 
for  in  the  value  of  the  beef  and  of  the  manure  produced. 
The  value  of  the  latter  is  calculated  on  the  basis  of  the  cur- 
rent market  rates  for  nitrogen,  phosphoric  acid  and  potash. 

b.  Taking  an  average  of  the  two  steers,  the  total  cost 
of  producing  1  pound  of  live  weight  was  8.7  cents  and  the 
net  cost  4^  cents. 

c.  The  average  daily  gain  for  the  entire  experiment 
(467  days)  was  1.37  pounds,  and  the  dry  matter  required  to 
produce  1  pound  of  gain  was  10.82  pounds. 

d.  These  results  are  interesting,  if  not  encouraging. 
The  experiments  are  being  continued,  and  it  is  hoped  that  in 
the  next  report  the  results  of  the  work  in  this  direction  for 
the  past  four  years  can  be  presented.  The  results  of  one 
experiment  are  by  no  means  conclusive.  It  is  only  when 
the  average  of  a  considerable  number  of  experiments,  in 
which  all  or  nearly  all  give  practically  the  same  results,  that 
the  desired  facts  are  obtained. 


m.     SUMMER  SOILING  vs.  PASTURE. 

The  third  object  of  the  present  steer-feeding  experiment 
was  to  ascertain  the  relative  merits  of  summer  soiling  V8. 
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pasture  for  growing  steers.  With  this  end  in  view  the  steers 
were  kept  in  the  bam  during  the  summer  or  turned  into  the 
barn-yard  and  fed  with  a  variety  of  green  crops  raised  upon 
the  station  grounds  in  connection  with  grain.  Steers  1  and 
2  consumed  practically  the  same  amount  of  feed  during  this 
period. 

Feed  consumed  by  each  Steer  duriiig  Summer  SoiUng, 


FODDBR  AXTICLEC. 


Feed 
consumed 
(Pounds). 


Local 

Martet 

Cost. 


Mannrial 

Value 
Obtainable. 


XetOjit 


Wheat  bran,  . 
Buffalo  gluten  feed, 
Hay,       .        .        . 
Com  fodder,  . 
Green  rye, 

Peas  and  oats  (green), 
Vetch  and  oats  (green) 
Serradella  (green), 
C'abbages, 
Sugar  beets,  . 
Other  green  crops, 


454 
454 
232 

2,372 
474 
470 

1,160 
888 
496 
240 
387 


t4  59 
5  04 

1  74 

2  96 
0  59 
0  69 


1 
0 
0 
0 


59 
52 
62 
60 


0  53 


f  19  47 


«2  49 
2  87 

0  63 

1  22 
0  39 

0  $S 

1  04 
0  31 
0  81 
0  16 
0  26 


110  01 


•3  10 
2  17 
1  II 
1  74 
020 
036 
Obb 
0  21 
0  31 
0  U 
0  27 


td  46 


Summer  Sailing  compared  with  Pasture. 


BOILINO. 


Steer  1. 


Steer  2. 


Date  of  beginning  ezperlmenl, 
Date  of  ending  experiment, . 
Number  of  dayc,   . 


Live  weight  of  ateera  at  beginning  of  ez 
periment, .       ..... 


Live  weight  of  ateers  at  end  of  experiment, 

Total  weight  gained 

Average  gain  In  weight  per  day, . 

Total  cost  of  feed  per  day,  aolUng  (cents), 

Net  cost  of  feed  per  day,  soiling  (cents), 

Total  cost  of  feed  per  day  at  40  centa  per 
week  for  paaiure  (cents), 

Total  cost  of  feed  required  to  produce  one 
pound  of  live  weight  (cents). 

Net  cost  of  feed  required  to  produce  one 
pound  of  live  weight  (centa). 


HayL 
Sept.  SO. 
l&S 

818 

1,040 

282 

1.52 

12.72 

6.18 


8.30 
4.08 


Ifayl. 


Pasturb. 


Averaffe 
Two  Steers. 

18M. 


168 

827 
1,015 

188 

1.23 

12.72 

6.18 


10.36 


6.08 


May  10. 


Sepl.  SO.  I     Sept.  SO. 


144 

867 

071 

104 

0.72 


6.71 
8.24 


Average 
ThreeSt 


Aprils?. 
Nov.  3. 
190 


0.S7 


ft.S6 


*  Allowing  25  oents  per  week  for  pasture. 
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Comments  on  the  results  of  inquiry  III, 

The  above  experiment  with  soiling  in  case  of  growing 
steers  is  the  first  tried  at  the  station.  Another  experiment 
with  three  steers  is  under  way,  and  will  be  reported  later. 

It  will  be  seen  from  the  table  that :  — 

1.  The  different  steers  gained  from  two  to  three  times 
as  mach  in  live  weight  per  day  when  fed  at  home  as  when 
pastured. 

2.  The  price  paid  for  the  pasture  will  in  a  measure 
govern  the  profit  and  loss  of  the  operation. 

3.  The  total  cost  of  the  feed  required  to  produce  one 
pound  of  live  weight  was  approximately  the  same  in  the 
different  experiments.  In  case  of  the  three  steers  pastured 
in  1891,  the  cost  of  feed  per  day,  6.36  cents,  was  less  than 
in  the  case  of  the  soiling  experiment,  being  due  to  the  low 
price  paid  for  the  pasture. 

4.  In  case  of  soiling,  the  net  cost  of  feed  required  to 
produce  one  pound  of  live  weight,  4  to  5  cents,  proved  to 
be  about  one-half  the  total  cost.  In  other  words,  the  chief 
gain  seems  to  have  been  in  the  value  of  the  manure  produced. 

Disadvantages  of  Pasture. 

1.  The  uncertainty  of  the  supply  of  food,  being  governed 
(a)  by  the  weather  and  (6)  by  the  general  poor  condition 
of  the  New  England  grazing  lands. 

2.  The  loss  of  the  manure. 

3.  The  loss  of  live  weight,  apparently  unavoidably  con- 
nected with  a  system  of  changing  from  stall  feeding  to 
pasturing  and  back  again.  This  loss  has  generally  amounted 
to  from  20  to  30  pounds  of  live  weight  per  animal. 

4.  The  slowness  of  the  gain  in  live  weight  as  compared 
^vith  soiling. 

Advantages  and  Disadvantages  of  Soiling. 

1.  The  experiment  shows  that  nearly  three  times  as 
much  gain  in  live  weight  per  day  has  been  produced  by  soil- 
ing as  by  pasturing. 
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2.  The  chief  disadvantage  would  be  in  the  cost  of  tiie 
labor  required  to  care  for  the  animals  during  this  period, 
and  the  expense  in  growing  the  green  crops. 

3.  An  advantage  would  be  found  in  the  greatly  increased 
amount  of  fodder  produced  on  the  land  in  a  state  of  culti- 
vation. 

It  appears  from  the  facts  thus  far  shown  that  no  absohte 
rule  can  be  laid'  down  to  govern  all  cases.  The  subject, 
however,  is  worthy  of  the  serious  attention  of  the  fiirmers, 
though  local  conditions  and  circumstances  will  greatly  affect 
the  decision  as  to  which  system  is  the  more  suitable  for  the 
particular  locality. 
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m. 

WINTER  FEEDING  EXPERIMENT  WITH   LAMBS. 


November^  1892,  to  March,  1893. 

The  experiment  about  to  be  described  is  the  fourth  in  a 
series  designed  to  ascertain  how  best  to  feed  the  various 
grains  and  coarse  fodders  in  order  to  produce  the  greatest 
live  weight  at  the  lowest  possible  cost. 

Objects  or  the  Experiment. 

The  objects  of  this  experiment  were  threefold :  — 

I.  To  ascertain  the  economy  of  feeding  a  greater  vs.  a 
less  quantity  of  protein  in  the  daily  fodder  rations,  i.  e.,  the 
old  question  of  wide  vs.  narrow  rations. 

II.  To  see  if  mutton  could  not  be  produced  cheaper  by 
feeding  ensilage  as  a  part  substitute  for  rowen,  i.  c,  to  get 
cheaper  fodder  rations  that  would  prove  equally  effective. 

III.  To  ascertain  what  it  actually  costs  to  produce  a 
pound  of  live  or  dressed  weight. 

1.     Gexebal  Description. 

Six  grade  Southdown  wethers  were  purchased  Nov.  9, 
1892,  of  Mr.  G.  L.  Henry.  Each  sheep  was  kept  in  a 
separate  pen  during  the  entire  experiment. 

The  average  weight  was  about  60  pounds,  and  they  cost 
6  cents  per  pound.  The  market  price  at  this  time  was  5^ 
cents,  but,  as  these  animals  had  been  on  the  road  for  several 
days  without  much  food,  the  seller  considered  6  cents  a  feir 
price.  The  sheep  were  kept  in  the  stable  for  ten  days,  to 
get  them  accustomed  to  their  surroundings,  and  were  fed 
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during  that  time  upon  Buffalo  gluten  feed  and  soja-bean 
straw.  They  were  sheared  November  18,  with  the  following 
results :  — 


No.l. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

« 

No.& 

Weight  before  shearing, 

Weight  after  shearlDg 

60.50 
66.75 

65.00 
60.75 

66.00 
62.50 

74.25 
70.25 

60.00 
65.25 

Weight  of  wool, 

8.75 

4.25 

8.50 

4.00 

8.75 

8.S 

2.     Fodder  Articles  Fed. 

The  grain  feed  consisted  of  Buffalo  gluten  feed  and  cotton- 
seed meal  of  good  average  quality  and  condition. 

The  coarse  fodder  consisted  of  a  fairly  good  quality  of 
rowen  and  an  average  quality  of  com  and  soja-bean  ensilage, 
raised  and  prepared  upon  the  station  grounds. 

3.     Local  Market  Cost,  per  Ton,  of  the  Various 

Articles  of  Fodder  used. 

Buffalo  gluten  feed, 121  00 

Cotton-seed  meal, 28  00 

Rowen, 15  00 

Com  and  soja-bean  ensilage, 2  75 

4.     Mode  of  Feeding. 

The  animals  were  fed  twice  each  day,  about  eight  o'clock  in 
the  morning  and  at  five  in  the  afternoon,  one-half  the  feed 
being  given  at  each  time.  Water  was  offered  ad  Ubttum. 
About  five  grammes  (^  ounce)  of  salt  were  fed  daily,  mixed 
with  the  grain. 

I.  TO  ASCERTAIN  THE  ECONOMY  OF  FEEDING  A 
GREATER  vs.  A  LESS  QUANTITY  OF  PROTEIN 
IN  THE  DAILY  FODDER  RATIONS. 

The  animals  were  divided  into  two  lots  of  three  each,  each 
sheep,  as  before  stated,  being  kept  in  a  separate  pen. 

Lot  I.,  consisting  of  sheep  No.  1,  No.  2  and  No.  3,  was 
fed  a  ration  having  a  nutritive  ratio  of  1 : 4.5  during  the 
entire  experiment,  which  began  Nov.  19,  1892,  and  closed 
March  13,  1893. 

Lot  n.,  consisting  of  sheep  No.  4,  No.  5  and  No.  6,  was 
fed  a  ration  of  1 :  5.5  from  Nov.  19,  1892,  till  Feb.  15, 1893, 
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when  the  ratio  was  changed  to  1 : 4  5,  and  so  continued  till 
March  13,  1893. 

Both  lots  received  approximately  the   same   amount   of 
digestible  organic  matter. 


Analyses  of  tlie  Various  Articles  of  Fodder  used. 


FODDKH  AVALTSRll. 


Baflalo 

Olutcn 

Feed. 


Cotton -teed 
Meal 


Rowen. 


Corn  and 

Soja  •  bean 

Ensilage. 


Moistare  at  100^  C, 

Diy  matter,    .... 

Analysis  of  Dry  Matter. 
Crude  ash,      .... 

**      cellulose,    . 

lai,       .        «        •        • 


u 


44 


protein. 
Non-nitrogenous  extract  matter, 


7.18 

6.20 

11.30 

92.82 

98.80 

88.70 

100.00 

100.00 

100.00 

0.84 

7.87 

6.48 

7.60 

6.81 

29.98 

12.76 

13.04 

4.23 

26.28 

44.71 

12.11 

52.63 

28.67 

47.20 

100.00 

100.00 

100  00 

1 

77.77 

22.23 

100.00 


9.48 

26.63 

3.76 

7.91 

52.23 


100.00 


Fertilizing  ConstittLents. 
[Nitrogen  15  cents,  phosphoric  acid  6^  cents,  potassium  oxide  4J  cents,  per  pound.] 


Fbhtilizbh  Akaltsks. 

Buffalo 
Gluten 

Cotton-seed 

Rowen. 

Corn  and 
Soja-bean 

Feed. 

jneai* 

Enslli^. 

Moisture, 

7.18 

6.20 

11.30 

77.77 

Nitrogen, 

4.26 

7.15 

1.94 

0.32 

Phosphoric  acid,    .... 

0.30 

2.33 

0.46 

0.12 

Potassium  oxide,   .... 

0.04 

1.72 

1.97 

0.48 

Valuation  per  2,000  pounds. 

•13  13 

125  66 

•8  10 

«1  62 

Manurial  value  obtainable,  . 

12  07 

23  67 

7  45 

1  40 
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Average  Oomposition  of  the  Daily  Fodder  Rations  need  during  ikt 

JSticoeseive  Feeding  Periods. 

Lot  L 


I. 


II. 


November  19  to  November  30. 


BuflUo  glnteo  feed, 

Cotton-seed  meal, . 

Rowen,  . 

Nutritiye  ratio, 

Total  cost,      . 

Mannrlal  valne  obtainable, 

Net  cost. 


0.62  lbs. 
0.12  »• 
1.26   •< 

1:4.5 
1.76  cts. 
0.97   " 
0.79   « 


December  1  to  January  9. 

Buffalo  gluten  feed,  .     O^lbi. 

Cotton-seed  meal,  . 

Bowen,  • 

NatritlTe  ratio, 

Total  cost, 

Mannrlal  yalue  obtainable. 

Net  cost, 


O20  *' 
1.75  •' 
1:46 
2.50(31. 
1.39  " 
1.11  « 


III. 


January  24  to  March  17 

Buffalo  gluten  feed, 0.87  Ifa»> 

Cotton-seed  meal, 0.2D  ** 

Bowen, 0^0" 

Com  and  soja-bean  ensilage, 3.00  ** 

NntritiTe  ratio, 1:4.7 

Total  cost, 1.07  cti. 

Mannrlal  yalue  obtainable, 1.15  " 

Net  cost, 0.S2  '' 


Lot  IL 


I. 

II. 

November  19  to  November  30. 

Bnffido  gluten  feed,              .     0.50  lbs. 

Rowen, 1.75  ■• 

Nutritiye  ratio,      .       .       .          1:5.5 
Total  cost,      ....      1.81  cts. 
Manurial  yalue  obtainable,  .     0.95  '* 
Net  cost 0.86  «< 

December  1  to  January  9. 

Buffalo  gluten  feed,       .       .  •  0.62Ibi. 

Bowen SjOO  ** 

Nutritiye  ratio,      .       .       .        1:5.5 
Total  cost,      .       .        .       .2.15(15. 
Manurial  yalue  obtainable,  .     l.ll  *' 
Net  cost,        .       .       .       .     1.04  - 

ni. 

IV. 

January  24  to  Febmary  15. 

Buffalo  gluten  feed,      .       .     0.62  lbs. 
Cotton-seed  meal, .       .       .     0.12  " 

Bowen 0.60  «« 

Com  and  soja-bean  ensilage,      4.60  *< 
Nutritiye  ratio,      .       .       .          1 : 5.7 
Total  cost,     .       .       .       .1.78  cts. 
Manurial  yalue  obtainable,  .      1.01  ** 
Net  cost,        .       .       .       .     0.77  " 

February  20  to  March  7. 

Buffalo  gluten  fted,      .       .     OOOlbi. 
Cotton-seed  meal, .       .       .     0.30  "^ 

Bowen, 0.50  - 

Com  and  soja-bean  ensilage,      3.00  ** 
Nntritiyo  ratio,      .        .       .         1:4-7 
Total  cost,      .       .       .       .     1.97CII- 
Manurial  yalue  obtainable,  .     1-15  " 
Net  cost,        .       ,       .       .     0.88  *• 
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Digestible  Matter  in  the  Above  RcUiona. 

[Onnoei.] 


I'BKDINO  PBUODS, 


I<ot  I. 

Lotn. 

I.          II. 

HI. 

4.66 

2.18 

16.49 

I. 

II. 

III. 

IV. 

Protein, 

Fat,  . 

Carbo  -  hydrates. 

— 

5.40 

2.05 

19.91 

4.16 

1.48 

19.08 

3.82 

1.86 

17.00 

4.66 

2.18 

16.49 

Total,     . 

- 

27.36 

23.33 

— 

24.72 

22.68 

23.33 

It  will  be  noticed  that  Lot  I.  was  fed  with  one  exception 
more  protein  than  Lot  IL,  thus  giving  the  narrow  ration. 
The  total  amount  of  digestible  organic  matter,  however, 
remained  essentially  the  same  during  each  parallel  period. 
During  the  second  feeding  period  both  lots  consumed  more 
feed  daily  than  at  any  other  time. 


Summary  of  Cost  of  the  Above-stated  Average  Daily  Fodder 

nations. 

[Cents.] 


Fbkdivo  Pkriods. 

Lot  I. 

«                                       ■     ■ 
Lot  II. 

I. 

II. 

III. 

I. 

IL 

IIL 

IV. 

Total  cost,.        .    1.76 

1 

2.50 

1.97 

1.81 

2.15 

1.78 

1.97 

Manorial    valae 
obtainable,*    . 

0.97 

1.39 

1.10 

0.96 

1.11 

1.01 

1.15 

Net  cost,    . 

0.79 

1.11 

0.87 

0.86 

1.04 

0.77 

0.82 

•  Allowing  ninety-two  per  cent,  of  the  fertilizing  ingredients  of  the -feed  to  he 
recovered  in  the  manure. 
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Compariaona  of  Lot  I.  (BcUio  1 :4M)  with  Lot  IL  {Ratio  1 :5i>). 


Lot  I. 

LotIL 

Beginning  of  experiment,  November  19,    . 

Weight 

180.0  lbs. 

Wdcfac. 

200.0  lb& 

Close  of  experiment,  Febmaiy  14,      . 

252.6   " 

267.0  « 

Gain  during  experiment, 

72.5  " 

67.0*  « 

The  next  step  would  be  to  inquire  into  the  cost  of  feed 
consumed  by  Lots  I.  and  II.,  thus  ascertaining  the  cost  per 
pound  of  live  weight  gained. 


Lot  I. 

Lotir. 

• 

Buffalo  Glu- 
ten Feed. 

Cotton,  seed 
Meal. 

• 

s 

& 

Corn    and 
BoJa  ■  bean 
Ensilage. 

BuiTalo  Gla. 
ten  Feed. 

Cotton,  aeed 
Meal. 

• 

c 
e 

s 

*0 

Feed  conanmed  (pounda). 

214.40 

44.00 

303.25 

236.00 

105.30 

m 

0.87 

345.25 

364.?3 

ToUlcoat,         .... 

$2  25 

$0  02 

$2  27 

$0  32 

$174 

$0  13 

$2  50 

•o» 

Manorial  value  obtainable,     . 

1  20 

0  52 

1  12 

0  17 

0  90 

0  11 

ISS 

OSI 

Net  cost, 

0  06 

0  10 

1  15 

0  15 

0  75 

0  02 

131 

021 

Lot  I.  Lot  n- 

Live  weight  gained  during  experiment,  .    72.5  lbs.  67.0  lbs. 

Total  cost  of  feed 15  46  14  96 

Net  cost  of  feed 2  36  2  32 

Total  cost  of  feed  per  pound  of  live  weight  gained,   7 .  53  cts.  7 .  42  cts. 
Net  cost  of  feed  per  pound  of  live  weight  gained,    3.25-   "        8.48  " 


•  Sheep  No.  6,  in  Lot  II.,  suflfered  flrom  a  severe  cold  during  practicalljr  the  entw 
month  of  December,  and,  oonseqaently,  did  not  eat  as  well  nor  gain  as  npidlf  as  tiff 
other  two  in  this  lot.  Had  No.  6  made  the  same  average  gro¥rth  as  sheep  No.  4  and 
No.  6,  the  gain  in  live  weight  in  Lots  I.  and  II.  would  have  been  practically  JdentiotL 
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SUMMABT. 

Lot  L,  narrow  ration,  1 : 4.5. 

Lot  n.,  wider  ration,  1 :  5.5. 

Length  of  experiment,  88  days. 

In  answer  to  question  I.  viz.,  the  economy  of  feeding 
rations  with  a  nutritive  ratio  of  1 :  5.5  vs.  one  with  a  nutri- 
tive ratio  of  1 :  4.5,  the  experiment  gives  the  following :  — 

1.  The  gain  in  live  weight  is  somewhat  in  favor  of  Lot  I., 
to  which  more  protein  was  fed. 

2.  The  total  cost  of  producing  one  pound  of  live  weight 
with  Lot  I.  was  7.53  cents  and  with  Lot  IE.  7.42  cents, 
while  the  net  cost  with  Lot  L  was  3.25  cents,  a  little  lower 
than  with  Lot  11. ,  which  was  3.48  cents. 

3.  The  results  of  the  experiment  are  practically  identical 
in  case  of  both  lots.  Had  sheep  No.  6  been  in  good  health 
during  December,  and  made  the  same  relative  gain  as  No.  4 
and  No.  5,  the  residts  would  have  been  rather  in  favor  of 
Lot  II. 

4.  Sheep  Nos.  4  and  5  were  not  slaughtered.  Sheep  No.  3 
was  the  fattest.  No.  6  next,  then  came  No.  1  and  lastly  No.  2. 
These  results  give  no  positive  information,  but  would  indi- 
cate in  this  case  that  the  constitutional  tendency  of  the  ani- 
mal, rather  than  the  feed  consumed,  governed  the  amount 
of  fat  and  flesh  produced. 

The  Situation  Briefly  Stated. 

This  experiment  would  indicate,  and  it  is  borne  out  by 
the  majority  of  other  experiments  made  with  reference  to 
this  point,  that  for  the  production  of  lean  and  fat  in  case  of 
growing  animals  a  ratio  of  1 :  5  to  1 :  5.5  is  about  as  eco- 
nomical a  one  as  can  be  fed. 

In  order  to  get  more  definite  light  upon  this  matter,  one 
must  await  the  results  of  the  carefully  conducted  experi- 
ments with  the  so-called  respiration  apparatus  now  in  prog- 
ress, or  a  large  number  of  animals  must  be  experimented 
with,  and  the  average  results  taken. 

It  is  certainly  true  that  the  constitution  of  the  animal,  no 
less  than  the  quantity  and  proportion  in  which  the  different 
food  components  are  fed,  exei-ts  a  decided  influence  upon  the 
production  of  both  lean  meat  and  fat.     Experiments,  there- 
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fore,  after  the  manner  of  the  one  previously  described,  must 
be  conducted  with  a  large  number  of  sheep,  in  order  to 
eliminate  as  far  as  possible  this  source  of  error,  and  fiirnish 
data  that  will  throw  more  definite  light  upon  the  subject. 
It  is  held  by  many  who  have  good  grounds  upon  which  to 
base  their  belief  that  rations  with  a  ratio  of  1 : 4  can  be 
economically  fed. 

OBJECT  II.  TO  SEE  IF  LIVE  WEIGHT  COULD  NOT 
BE  PRODUCED  CHEAPER  BY  SUBSTITUTING  CORN 
AND  SOJA-BEAN  ENSILAGE  TO  A  CONSIDERABLE 
EXTENT  FOR  ROWEN. 

Feeding  Period  I.  The  six  sheep  used  in  the  experiment 
were  fed  for  seven  weeks  upon  Buffalo  gluten  feed,  cotton- 
seed meal  and  rowen. 

Feeding  Period  II.  In  this  period  corn  and  soja-bean 
ensilage  was  sulistituted  for  the  Lvrger  part  of  the  rowen. 

The  following  table  gives  the  amounts  of  the  several  foods 
consumed  and  the  total  and  net  cost  of  the  same,  as  well  a?* 
the  total  and  net  cost  of  feed  required  to  produce  one  pound 
of  live  weight. 


FSBDiNO  Pbriod  I. 

Fbbdino  Pbrioo  n. 

Buffalo  Glu- 
ten Feed. 

Cotton-aeed 
Meal. 

• 

s 

• 

i 

Buffalo  Glu- 
ten Feed. 

1 

• 

o  « 

•J  9» 

« 

6 

1 

•o  a 
c  *  • 

1 

Q 

Feed  coDaamed  (pounds), 

204^ 

24.76 

497.60 

653.74 

246.25 

64.66 

160.00 

826.50  S6&00 

Total  cost,  .               .       .  * 

$2  14 

$0  36 

$3  75 

- 

$2  67 

$0  76 

$1  12 

$1  13 

- 

Maoarial  value  obtainable, 

1  22 

029 

184 

- 

147 

0  64 

0  66 

068 

- 

Net  coat 

0  92 

0  06 

191 

- 

1  10 

0  12 

0  67 

0  65 

- 

Feeding 
Period  I. 

Weight  at  the  beginning  of  the  experiment,    .  880.00  lbs. 

Weight  at  the  end  of  the  experiment,      .        .  461.60   ** 

Gain  in  weight  during  experiment,          .        .  81.60    " 

Total  cost  of  feed,    .        .    ,    .        .        .        .  |6  26 

Net  cost  of  feed 2  89 

Total  cost  of  feed  per  pound  of  live  weight 

gained,           7.68  cts. 

Net  cost  of  feed  per  pound  of  live  weight 

gained 3.65    « 

Dry  matter  required  to  produce  1  pound  of  live 

weight, 8.00    " 


FMdinir 
Period  IL 

486.75  Iha. 
666.00** 

79.25" 

to  68 
2  34 

7.04  cts. 

2.96  " 

7.61   *' 
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Answer  to  Object  II. 

The  result  of  the  experiment  is  in  favor  of  the  corn  and 
soja-bcan  ensilage  as  a  substitute  for  a  larger  part  of  the 
rowen. 

The  total  and  net  cost  of  feed  required  to  produce  one 
pound  of  live  weight  in  Feeding  Period  I.  was  7.68  cents 
and  3.55  cents,  while  in  Feeding  Period  II.  it  was  but  7.04 
cents  and  2.95  cents. 

The  dry  matter  required  to  produce  one  pound  of  live 
weight  was  also  somewhat  less  in  Feeding  Period  II.  This 
answer  coincides  with  many  other  experiments  made  at  this 
station,  and  shows  that  in  order  to  produce  beef  or  mutton 
at  the  lowest  cost  cheap  fodders  must  be  fed  in  place  of  costly 
hay.  Well-made  corn  ensilage  proves  a  very  excellent  and 
economical  substitute. 

OBJECT  III.  TO  ASCERTAIN,  IN  THE  CASE  OF  GROW- 
ING LAMBS,  WHAT  IT  COSTS  TO  PRODUCE  ONE 
POUND  OF  LIVE  OR  DRESSED  WEIGHT. 

While  this  question  has  been  in  a  measure  answered  under 
II.,  still,  it  is  well  to  make  a  complete  financial  statement 
of  the  experiment.  The  feeding  experiment  proper  began  on 
Nov.  19,  1892.  The  sheep  were  sheared  on  the  day  pre- 
vious. They  were  fed  till  March  13,  1893,  upon  which  date 
they  were  again  sheared,  and  sold  at  11  cents  per  pound  of 
dressed  weight. 


Live  Weight  gained  during  the  Experiment  (115  Days), 

[Pounds.] 


Beginning  of  experiment. 
End  of  experiment. 
Gain  during  experiment, 


No.  1. 


No.  2. 


No.  8. 


No.  4. 


No.  5. 


No.  6. 


66.75 

95.60 


38.76 


60.75 
87.76 


27.00 


62.50 
93.60 


31.00 


70.25 
102.00 


31.75 


65.25 
96.50 


31.25 


64.50 
89.75 


25.25 
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Yield  of  Wool  and  Dressed  Weight. 

[Poimds.] 


• 

Ko.1. 

Xo.3. 

No.  8. 

No.  4. 

No.  5. 

N0.& 

Yield  of  wool  at  beginning  of 
experiment, 

S.76 

4.25 

8.50 

4.00 

3.75 

3.25 

Yield  of  wool  during  experi- 
ment (115  days). 

3.00 

3.00 

2.13 

_♦ 

^« 

2.75 

Yield  of  dressed  weight. 

48.50 

43.75 

48.25 

- 

— 

45.25 

*  Retained  for  ftirther  experiments. 


Feed  consumed. 


Total  Coat 

Manorial 

Value 
Obtainable. 

KetObiL 

525.0  pounds  Buffalo  gluten  feed,   . 

$5  51 

•3  15 

$2  36 

87.3  pounds  cotton-seed  meal, 

1  22 

1  02 

020 

730.0  pounds  rowen,         .... 

5  47 

2  70 

277 

1,449.0  pounds  com  and  soja-bean  ensilage, 

1  99 

1  01 

098 

114  19 

17  88 

•6  31 

Average  ResuUs, 

Total  weight  at  the  beginning  of  the  experiment  (sheared),  330.00  lbs. 
Total  weight  at  the  end  of  the  experiment,     .        .        .        .565.00*^ 

Total  gain  in  live  weight, 185.00  ** 

Average  gain  per  sheep  in  live  weight  per  day  (115  days),  .  0.27  " 
Average  shrinkage  (four  sheep)  in  dressing,  .  .  .  49.32  " 
Total  cost  of  feed  per  pound  of  live  weight  gained,  .  .  7.67  cts. 
Total  cost  of  feed  per  pound  of  dressed  weight  gained,  .  15. 13  " 
Net  cost  of  feed  per  pound  of  live  weight  gained,  .  .  3.41  " 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,   .        .      6.70  ** 
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Financial  Statement. 


DeMt. 

Credit. 

402.50  pounds  liye  weight,  at  5^  cents, 

Cost  of  feed, 

283.60  *  pounds  dressed  weight,  at  11  cents, 
39.38  pounds  of  wool,  at  21  cents,    . 
Value  of  manure  produced,         .... 

122  14 
U  19 

131   20 

8  27 
7  68 

■ 

Balance  in  favor  of  credit,   .... 

136  33 
110  82 

f  47  15 

•  Assuming  that  Nos.  4  and  5  would  shrink  the  same  amount  in  dressing  as  Nos. 
1,  2,  3  and  6. 

Answer  to  Object  III. 

The  results  show  (a)  that  the  average  total  cost  of  feed 
required  to  produce  one  pound  of  live  weight,  on  the  retail 
price  of  coarse  fodders  and  grains,  as  previously  stated,  was 
7.67  cents,  and  the  net  cost  3.41  cents;  the  total  cost  per 
pound  of  dressed  weight  was  15.13  cents  and  the  net  cost 
6.94  cents. 

(5)  The  profit  and  loss  account  shows  that  the  financial 
advantages  of  feeding  yearlings  during  the  winter  are  to  be 
found,  first,  in  selling  the  coarse  fodder  articles  at  a  fair 
retail  price ;  and,  second,  in  the  value  of  the  manure  pro- 
duced. It  also  makes  this  fact  very  emphatic,  viz.,  that 
the  manure,  solid  as  well  as  liquid,  should  be  carefully 
guarded  from  any  loss.  The  manure  is  valuable  chiefly  for 
the  nitrogen,  phosphoric  acid  and  potash  it  contains,  as 
these  ingredients  cost  respectively  15  cents,  5J-  cents  and  4J 
cents  per  pound  in  the  markets.  The  manure,  reckoned  on 
this  basis,  has  been  found  to  be  equal  to  one-half  the  cost 
of  the  feed  consumed. 
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Detailed  Record  of  Each  Sheep. 

Sheep  No.  1. 


Fbbd  oonsumvd  (PonKDs) 

PBB  DAT. 

Dry  Matter  eon- 
■amed  per  Day 
(Ponnda). 

■ 

o 

s 

% 
1 

Oaln  Id  Weight  per 
Day  (Pounda). 

Pounda  of   Dry 
Matter  produced 
Oue  Pound  Live 
Weight. 

f2 

Febdimo  Pbbioos. 

Buffalo  Olu- 
tenFeed. 

1 

• 

• 

11 

1* 

■ 

9 

Oorn    and 
BoJa  •  bean 
Enailage. 

a  9 

19IMi.9S. 

Nov.  10  to  Jan.  10,    . 

Jan.  24  to  March  14, 

0.70 
0.87 

0.10 

o.ao 

1.63 
0.60 

2.81 

2.24 
2.06 

1:4.5 
1:4.6 

0.375 
0.224 

5.97 
0.22 

19.60 
10.96 

TotoU  Amount  of  Feed  consumed  from  Nov,  19, 1892,  to  March 

14, 1893. 


Dry 
Matter. 

Total  Cost. 

Mannrkil 

Value 

Obtainable. 

XetCwC. 

94.48  pounds  Buffalo  gluten  feed, . 

87.68 

10  99 

$0  56 

10  43 

20.02  pounds  cotton-seed  meal. 

18.77 

0  28 

0  23 

005 

112.66  pounds  ro wen, 

99.84 

0  84 

0  36 

0  48 

171.69  pounds  com  and  soja-bean 
ensilage, 

39.17 

0  23 

0  10 

0  13 

245.46 

|2  34 

$1  25 

fl09 

Live  weight  of  animal  at  the  beginning  of  the  experiment^  .56.75  lbs. 

Live  weight  of  animal  at  the  end  of  the  experiment,   .        .92.50  ** 

Live  weight  gained  during  the  experiment,          .        .        .  35.75  ** 

Average  gain  in  weight  per  day, 0.31  " 

Dressed  weight  of  animal, 48.50  " 

Loss  in  weight  by  dressing,  47.56  per  cent.,         .        .        .  44.00  " 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,  6.86*  " 

Total  cost  of  feed  per  pound  of  live  weight  gained,    .        .  6.54  cts. 

Net  cost  of  feed  per  pound  of  live  weight  gained,       .        .  3.05 


(I 


•  Exclusive  of  wool. 
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Sheep  No. 

2. 

FbXD  CON8UXBD  (POUHBS) 
PKR  DAT. 

Dry   Matter  con- 
Bumed  per  Day 
(Pounds). 

• 

o 

Oaln  in  Weight  por 
Day  (Pouuda).    | 

Pounds   of  Dry 
Matter  produced , 
One  Pound  Live 
Weight. 

f5 

FXBDIHa    PBB!0D8. 

Buffalo  Glu- 
ten Feed. 

Cotton  •  seed 
Meal. 

Rowen. 

Corn    and 
BoJa  •  hean 
Eoailage. 

*    "2 

11199-98. 

Not.  10  to  Jan.  10,    . 

Jan.  24  to  March  14, 

0.78 
0.87 

0.16 
0.20 

1.67 
0.60 

3.18 

2.26 
1.91 

1:4.5 
1:4.4 

0.270 
0.180 

8.10 
10.12 

14.60 
0.26 

Total  Amount  of  Feed  consumed  Jrom  Nov.  19y  1892^  to  March 

14,  1893. 


Dry 
Matter. 


Total  Cost. 


Manurlal 

Value 

Obtainable. 


Net  Cost. 


93.44  pounds  Buffalo  gluten  feed, 

20.06  pounds  cotton-seed  meal, 

114-64  pounds  rowen, 

135.62  pounds  com  and  soja-bcan 
ensilage, 


86.73 

$0  99 

$0  56 

18.77 

0  28 

0  22 

100.68 

0  86 

0  87 

80.15 

0  19 

0  08 

236.38 

f  2  32 

|1  23 

10  48 
0  06 


0  49 


0  11 


$1  09 


Live  weight  of  animal  at  the  beginning  of  the  experiment,  60.75  lbs. 

Live  weight  of  animal  at  the  end  of  the  experiment,     .        .  84.75  *' 

Live  weight  gained  during  the  experiment,    .        .        .        .  24.00  •• 

Average  gain  in  weight  per  day, 0.21 

Dressed  weight  of  animal, 48.75 

Loss  in  weight  by  dressing,  48.87  percent,  .        .        .        .  41.00  '* 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight, .  9.84  '* 
Total  cost  of  feed  per  pound  of  live  weight  gained,       .        .      9.66  cts. 

Ket  cost  of  feed  per  pound  of  live  weight  gained,  ,        •  4.54  " 


c< 


cc 
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Sheep  No.  3. 


Fbxd  conbumid  (PoTTims) 

PKB  DAT. 

Dry  Matter  oon- 
aumed  per  Day 
(Pounda). 

e 

1 

Gain  In  Weight  per 
Day  (Pounda). 

Pounda  of  Dry 
Matter  produced 
One  Pound  Live 
Weight. 

3m 

FXXDINO   PlBIODS. 

Buffalo  Oln- 
ten  Feed. 

Cotton,  ieed 
Meal. 

■ 

1 

Corn    and 
BoJa  •  bean 
Enallage. 

180S-9S. 

Nov.  19  to  Jan.  10,    . 

Jan.  24  to  March  14, 

0.81 
0.87 

0.16 
0.90 

1.61 
0.80 

2.68 

2.26 
2.03 

1:4.6 
1:4.6 

0.817 
0.214 

7.00 
0.47 

16J0 
10.50 

Totai  Amount  of  Feed  consumed  from  Nov.  19, 1892,  to  MwrA 

14,  1893. 


Dry 

Matter. 

Total  Cost 

ManurlAl 

Value 

Obtainable. 

SetCiML 

95.00  pounds  Buffalo  gluten  feed, . 

87.17 

10  99 

$0  56 

10  43 

20.54  pounds  cotton-seed  meal, 

19.26 

0  29 

0  24 

005 

111.52  pounds  rowen, 

98.92 

0  83 

0  36 

0  47 

164.22  pounds  com  and  soja-bean 
ensilage, 

86.50 

0  22 

0  10 

0  12 

241.85 

$2  33 

$1  26 

$107 

Liye  weight  of  animal  at  the  beginning  of  the  experiment,  .  62.50  lbs. 
Live  weight  of  animal  at  the  end  of  the  experiment,     .        .  91.50  ** 
Live  weight  gained  during  the  experiment,    .        .        .        .  29.00  *^ 

Average  gain  in  weight  per  day, 0.25  ** 

Dressed  weight  of  animal, 48.25  " 

Lossin  weight  by  dressing,  47. 26  per  cent,    .        .        .        .  43.25  " 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,    .    8.54  " 
Total  cost  of  feed  per  pound  of  live  weight  gained,       .        .    8.0S  ct& 
Net  cost  of  feed  per  pound  of  live  weight  gained, .        .        .    3.70   " 
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Sheep  No.  4. 


Fbbo  coHsxnnD  (PomrDS) 
FBB  Day. 

Dry   Matter  con- 
sumed per  Day 
(Pounds). 

■ 

o 

OalnlnWeightper 
Day  (Pounds) . 

Pounds   of   Dry 
Matter  produced 
One  Pound  Live 
Weight. 

•-a 

FmSDniQ  PSBIODB. 

Buffalo  Qlu- 
ten  Peed. 

1 

1* 

■ 

9 

Corn   and 
BoJa .  bean 
Knsllage. 

ToUl    Gain 
Live     We 
(Pounds). 

Not.  10  to  Jan.  10,   . 
Jan.  24  to  Feb.  15,  . 
Feb.  15  to  March  14, 

0.60 

0.584 

0.875 

0.125 
0.20 

1.88 
0.50 
0.50 

8.70 
2.06 

2.22 
1.00 
2.10 

1:5.5 
1:5.6 
1:4.7 

0.208 
0.250 
0.824 

7.45 
7.60 
6.08 

15.60 
5.50 
8.75 

Total  Amount  of  Feed  consumed  from  Nov,  19^  1892 ^  to  March 

14, 1893. 


Matter. 

Total  Cost. 

Mannrlal 

Value 
Obtainable. 

Net  Cost 

1^,01  pounds  Buffalo  gluten  feed, . 

70.60 

$0  79 

to  46 

to  83 

8.52  pounds  cotton-seed  meal. 

7.98 

0  11 

0  09 

0  02 

129.76  pounds  rowen. 

116.10 

0  97 

0  41 

0  56 

211.80  pounds  com  and  soja-bean 
ensilage, 

47.08 

0  30 

0  12 

0  18 

247.76 

t2  17 

11  08 

|1  09 

Liye  weight  of  animal  at  the  beginning  of  the  experiment,  .  70. 25  lbs. 
Live  weight  of  animal  at  the  end  of  the  experiment,      .        .  99.00  ** 
Liye  weight  gained  during  the  experiment,     .        .        .        .  28.75  '* 

Average  gain  in  weight  per  day, 0.26  •* 

Dressed  weight  of  animal, - 

Loss  in  weight  by  dressing, 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,  .    8.37  " 
Total  cost  of  feed  per  pound  of  live  weight  gained,      .        .7.54  cts. 
Net  cost  of  feed  per  pound  of  live  weight  gained,         .        •    8.78  ** 
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Slieqa  No.  B. 


Fbxd  oonbumbd  (Pounds) 

PER  DAT. 

1^ 

1 

Oain  In  Weight  per 
Day  (Pounds}. 

Us 

&4 

f2 

Fkbdino  Periods. 

Buffalo  Oln- 
ten  Feed. 

Cotton  •aocd 
Meal. 

1 

Corn    and 
SoJa  •  bean 
Bneilage. 

B3 

•  a 

lSM-98. 

Nov.  19  to  Jan.  10,    . 

0.60 

- 

1.06 

- 

2.20 

1:5.5 

0.3S2 

6.90 

17.» 

Jan.  24  to  Feb.  15.    . 

0.ft34 

0.125 

0.50 

8.48 

1.83 

1:5.5 

0.S18 

6.75 

• 

7.« 

Feb.  16  to  March  14, 

0.875 

0.20 

0.50 

2.55 

2.01 

1:4.6 

0.213 

0.44 

5.7S 

To^oZ  Amount  of  Feed  coti»umed  from  Nov.  19^  1892<,  to  Mardi 

14,  1893. 


Dry 
Matter. 


Totol  Cost. 


Manurlal 

Value 

Obtainable. 


KetOMt 


76.07  pounds  Buffalo  gluten  feed, . 

8.52  pounds  cotton-seed  meal, 

133.92  pounds  rowen, 

211.66  pounds  com  and  soja-bean 
ensilage, 


70.60 

$0  80 

10  45 

7.98 

0  11 

0  09 

118.79 

1  00 

0  42 

47,06 

0  29 

0  73 

244.42 

12  20 

f  1  09 

to  35 
002 


0  58 


0  16 


fill 


Live  weight  of  animal  at  the  beginning  of  the  experiment,     .  65.25  lbs. 
Live  weight  of  animal  at  the  end  of  the  experiment,       .        .  93.50  *^ 
Live  weight  gained  during  the  experiment,     .        .        .        .  28.25  ** 

Average  gain  in  weight  per  day, 0.25  " 

Dressed  weight  of  animal,         .        .  .        .        .        .      - 

Loss  in  weight  by  dressing,       .  

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,   .    8.65  * 
Total  cost  of  feed  per  pound  of  live  weight  gained,        .        .    7.78  cts. 
Net  cost  of  feed  per  pound  of  live  weight  gained,  .        ,        .    3.93  ** 
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Sheep  No. 

6. 

Fkiid  consumbd  (Pouhss) 

PBB  DAT. 

Dry    Matter   oon- 
sumed  per  Day 
(Ponnds). 

1 

1 

9 

Gain  InWelgbt  per 
Day  (PoundB). 

Pounds    of   Dry 
Matter  produced 
One  Pound  Live 
Weight. 

OS 

FUDIMO   PBBIOD0. 

Buffalo  Glu- 
ten Feed. 

Cotton .  Med 
Meal. 

• 

a 

• 

Corn    and 
SoJa .  bean 
Ensilage. 

Total    Gain 
Live     We 
(Ponnds). 

190S-9S. 

Nov.  19  to  Jan.  10,    . 

0.67 

- 

1.68 

- 

2.01 

1:5.4 

0.202 

0.06 

10.50 

Jan.  24  to  Feb.  16,   . 

0.634 

0.125 

0.60 

3.83 

1.90 

1:6.6 

0.103 

0.83 

4.25 

Feb.  15  to  March  24, 

0.875 

0.20 

0.60 

2.61 

1 

2.02 

1 

1:4.6 

0.148 

13.68 

4.00 

Total  AmourU  of  Feed  consumed  from  Nov.  19 ^  1892^  to  March 

14,  1893. 


Dry 
Matter. 

Total  Cost. 

Manorial 

Value 

Obtainable. 

Net  Cost. 

74. 51  pounds  Buffalo  gluten  feed, . 

69.14 

10  78 

$0  45 

f  0  33 

8 .  52  pounds  cotton-seed  meal ,    . 

7.98 

0   11 

0  09 

0  02 

119.36  pounds  rowen, 

104.88 

0  90 

0  38 

0  52 

198.23  pounds  com  and  soja-bean 
ensilage,       .         .... 

45.39 

0  28 

0  12 

0  16 

227.39 

$2  07 

11  04 

11  03 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  64.50  lbs. 

Live  weight  of  animal  at  the  end  of  the  experiment,    .        .  87.00   *' 

Live  weight  gained  during  the  experiment,   .        .        .        .  22.50   ^ 

Average  gain  in  weight  per  day, 0.195   *• 

Dressed  weight  of  animal,       .        .        •        .        .        .        .  45.25   '* 

Loss  in  weight  by  dressing,  47.93  percent.,  .        .        .        .  41.75   " 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight, .  10. 11   •• 

Total  cost  of  feed  per  pound  of  live  weight  gained,      .        .  9.20  cts. 

Net  cost  of  feed  per  pound  of  live  weight  gained,        .        .  4.58   ** 
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GENERAL   SUMMARY    OF   FEEDING   EXPERIMENTS 

WITH   GROWING   LAMBS. 

1890-93. 


A  series  of  winter  feeding  experiments  has  been  carried 
on  at  the  station  during  the  past  four  years,  1890-93,  with 
lambs  bom  the  previous  spring. 

Many  spring  lambs  are  not  far  enough  advanced  to  be 
sold  during  the  late  summer  at  good  prices,  and  are  there- 
fore fed  during  the  fall  and  winter  and  placed  in  the  market 
in  the  early  spring. 

These  experiments  have  sought,  among  other  things,  to 
ascertain :  — 

I.  (1)  The  average  cost  of  feed  to  produce  a  pound  of 
live  weight. 

(2)  The  average  daily  gain  in  live  weight. 

(3)  The  loss  of  weight  in  dressing. 

(4)  The  dry  matter  required  to  produce  a  pound  of  live 
weight. 

n.  The  effect  of  wide  vs.  narrow  fodder  rations  on  the 
gain  in  weight. 

Ill,  The  combinations  of  grains  and  coarse  fodder  arti- 
cles best  suited  to  the  economical  production  of  lambs  for 
the  market. 

Eighteen  sheep  were  used  in  the  three  experiments  pre- 
sented. The  experiment  conducted  in  1892  is  excluded,  from 
the  fact  that  the  results  are  so  different  from  those  of  the 
other  three  years.  The  time  occupied  by  the  different  ex- 
periments varied  from  120  to  200  days. 

The  object  here  is  simply  to  present  a  very  brief  r^mi 
of  the  results,  referring  the  reader  to  the  respective  anDoal 
reports  for  details. 
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i.     Cost  of  Production, 
[Cento.] 


1891. 


180S. 


Avenge. 


Total  cost  of  feed  to  produce  one  pound 
live  weight, 

Net  cost  of  feed  to  produce  one  pound 
live  weight, 


12.25 


6.19 


11.03 
6.31 


7.67 


3.41 


10.32 
5.80 


2.    Average  Gain, 
[Poands  ] 


Average  daily  gain  in  live  weight,    . 


3,     Shrinkage* 
[Per  Cent  ] 


Loss  in  weight  by  dressing. 


48.2 


4,     Dry  Matter. 
[Pounds  ] 


Dry  matter  required  to  produce  one  pound 
five  weight, 


10.04 


7.75 


10.47 


II.  Wide  V8.  narrow  rations.  During  the  years  1890  and 
1891  the  effect  of  feeding  wide  and  narrow  rations  was  tried. 
The  wide  rations  contained  less  protein  and  more  carbo- 
hydrates than  the  narrow  ones. 

The  wide  rations  had  a  nutritive  ratio  of  1 :  6.84  and  the 
narrow  rations  of  1 : 4.71. 

The  six  sheep  were  divided  into  two  lots  of  three  each. 


1 

1 

Average  Oaln  in 
Live  Weight  per 
Da7  (Pounds). 

Total  Cost  of  Feed 
per  Pound  Live 
Weight  gained 
(Cento). 

Net  Cost  of  Feed 
per  Pound  Live 
Weight  gained 
(Cento). 

Drj  Matter  re- 
quired to  produce 
One  Pound  Live 
Weight  (Poands). 

Lot  I.,  narrow  ration, 
Lot  I  i.,  wide  ration, 

1:4.71 
1:6.84 

0.22 
0.18 

11.30 
11.26 

5.51 

6.49 

11.35 
11.40 

The  cost  of  production  of  live  weight  is  the  same  in  each 
case.  The  narrow  rations  give  a  better  quality  of  manure, 
and  cause  a  somewhat  increased  growth. 
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III.     Winter  Fodder  Rations  for  Ghrowing  Lambs  {60  to 

100  Pounds). 

The  following  coznbiDations  of  grains  and  coarse  fodder  have 
proved  valuable  as  winter  fodder  rations  for  lambs  (yearlings). 

In  general, where  com  ensilage  has  been  substitaied  forone- 
half  to  two^thirds  of  the  rowen  the  growth  has  been  fully  as 
good  and  the  cost  of  production  of  live  weight  somewhat  less. 


I. 

II. 

Wheat  bran,    ....    0.50  lbs. 
Chicago  glaten  meal,       .        .    0.50   " 

Rowen 2.00   " 

Nutritive  ratio,        .       .        .       1:4.50 
Total  cost  (approximate),       .    2.50  cts. 
Mannrial  value  obtainable,     .    1.15   " 
Net  cost 1.36    " 

Wheat  bran,     .        .        .        . 
Chicago  gluten  meal, 

Rowen, 

Com  ensilage,  .       .        .        . 
Nutritive  ratio. 
Total  cost  (approximate), 
Manurial  value  obtainable, 
Net  cost, 

0  JO  lbs. 
.    0  50  " 
.    1.00  « 
.    3j0  " 
l;5i»9 
.    224di. 
.    I.IO  " 
.    1.14  • 

III. 

IV. 

Wheat  bran,     ....  0.oO  lbs. 

Linseed  meal,  ....  0.25   " 

Rowen 1.50   <* 

Nutritive  ratio,         .       .       .        1:4.0 

Total  cost  (approximate),       .  2.08  cts. 

Manurial  value  obtainable,     .  1.02   *< 

Net  cost 1.06   " 


Wheat  bran,     . 

Linseed  meal,  . 

Rowen, 

Com  ensilage,  . 

Nutritive  ratio. 

Total  cost  (approximate), 

Manurial  value  obtainable, 

Net  cost,   .... 


(( 


« 


O  JO  lbs. 
025  « 
OJO 
3i0 
l:5i) 

1.8  ct$. 

0.9  " 

0.9 


«4 


V. 


VI. 


Com  meal,       ....  0.50  lbs. 

Cotton-seed  meal,    .        .        .  0.50   " 

Rowen, 1.50   " 

Nutritive  ratio,        .       .        .  1 : 5.3 

Total  cost  (approximate),       .  2  40  cts. 

Manurial  value  obtainable,      .  1  30  << 

Net  cost, I.IO  " 


BuffUo  gluten  feed, . 
Rowen,     .... 
Nutritive  ratio, 
Total  cost  (approximate), 
Manurial  value  obtainable. 
Net  cost,  .... 


0  75U*. 
2.00  *• 
l:5i 
2.33  cts. 
1.23  •* 
1.07  " 


Vfl. 


Buffalo  gluten  feed, 0.7dlU. 

Cotton-seed  meal, 0i5  ** 

Rowen, OJO  " 

Cora  ensilage, 4.00  ** 

Nutritive  ratio, 1:4.6 

Total  cost  (approximate), 2.01(19. 

Manurial  value  obtainable, 1.14  " 

Net  cost, 0.90  •* 
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Bemarks  ok  Above  Rations. 

Linseed  meal,  cotton-seed  meal  and  Chicago  gluten  meal 
can  be  substituted  one  for  the  other  without  very  materially 
changing  the  cost  of  the  ration  or  its  feeding  effect,  Buffalo 
gluten  feed  and  Chicago  maize  feed  can  also  be  used  inter- 
changeably. 

One-half  pound  of  rowen  and  four  to  five  pounds  of  corn 
ensilage  in  a  ration  tends  to  cheapen  the  cost  and  is  as 
effective  in  feeding  value  as* one  and  one-half  to  two  pounds 
of  rowen.  In  general,  four  pounds  of  corn  ensilage  can  be 
reckoned  an  equivalent  for  one  pound  of  rowen,  so  £a.r  as 
dry  matter  is  concerned. 

The  rations  as  given  can  be  increased  or  decreased  pro- 
portionately in  quantity  to  suit  the  appetite  and  size  of  the 
animals  fed. 

General  Conclusions. 

The  results  of  the  three  experiments  during  the  years 
1890,  1891  and  1893  with  growing  lambs  have  shown :  — 

1.  That  the  average  total  cost  of  feed  required  to  pro- 
duce one  pound  of  live  weight  was  10.32  cents  and  the  net 
cost  5.34  cents.  The  selling  price  of  live  weight  during 
these  years  was  6  cents  per  pound. 

The  same  facts  seem  to  hold  good  with  sheep  as  with 
steers,  viz.,  the  coarse  fodders  and  grains  can  T)e  sold  at 
market  rates  and  paid  for  in  the  value  of  the  live  weight 
produced,  and  in  the  value  of  the  nitrogen,  phosphoric  acid 
and  potash  in  the  manure  at  the  current  market  prices  for 
these  articles. 

This  experiment  and  many  others  made  at  the  station 
make  the  following  point  very  emphatic :  since  the  manure 
produced,  both  solid  and  liquid,  figures  so  prominently  in 
the  financial  results,  it  is  extremely  important  that  it  should 
be  carefully  preserved. 

2.  Narrow  rations,  1 : 4.7  (with  a  larger  amount  of 
digestible  protein  than  the  wide  rations),  have  produced  a 
greater  gain  in  live  weight  than  wide  rations,  1 :  7.0. 

3.  The  total  cost  of  feed  required  to  produce  one  pound 
of  live  weight  was  about  the  same  in  each  case,  namely,  11.30 
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cents  and  11.26  cents  per  day.  The  net  cost  in  case  of  nar- 
row rations  was  5.51  cents  per  day,  against  6.49  cents  per 
day  for  wider  rations.  This  shows  that  the  chief  adyantage 
of  the  very  narrow  rations  in  these  experiments  came  from 
the  increased  value  of  the  manure  produced. 

4.  The  dry  matter  required  to  produce  one  pound  of  live 
weight  was  about  the  same  in  both  cases,  namely,  11.35 
and  11.40  pounds.  With  the  present  knowledge  of  animal 
nutrition,  rations  with  a  nutritive  ratio  of  about  1 :  5  appear 
to  be  the  most  economical  to  feed  to  growing  lambs,  as  well 
as  to  steers. 
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IV. 

FEEDING  EXPERIMENTS  WITH  PIGS  (TWO). 

Eighteenth  Experiment. 


The  following  experiment  is  a  continuation  of  those  de- 
scribed in  previous  reports  of  the. station.  In  our  experi- 
ments with  milch  cows  we  have  had  considerable  quantities 
of  skim-milk  remaining  after  the  removal  of  the  cream,  and 
the  question  has  ever  been  as  to  how  this  milk  shall  be  dis- 
posed of  to  the  best  advantage.  This  question  is  one  that 
confronts  many  of  the  farmers  of  our  State,  from  the  fact 
that  the  creamery  system  is  so  generally  introduced.  Some 
farmers  living  near  large  towns  have  opportunity  to  dispose 
of  this  milk  at  from  one  to  two  cents  per  quart,  and  it  is 
undoubtedly  more  profitable  to  thus  dispose  of  it  than  to 
feed  it  to  our  farm  animals.  Still,  to  by  far  the  larger  num- 
ber of  £a.rmers  this  opportunity  does  not  present  itself,  and 
the  inilk  must  be  utilized  upon  the  farm  by  feeding  it  to 
pigs  or  other  animals. 

Object  or  This  Experiment. 

The  results  of  our  previous  experiments  have  shown  that 
the  various  grains,  such  as  corn  meal,  wheat  bran,  gluten 
meal  and  maize  feed,  when  fed  in  connection  with  skim- 
milk,  have  furnished  very  excellent  and  profitable  rations 
for  growing  young  pigs  for  the  market.  The  object  of  this 
experiment  has  been,  among  other  things,  to  learn  the  value 
of  Buffalo  gluten  feed  and  corn  meal  when  fed  in  connection 
with  skim-milk  for  the  economical  production  of  pork  for 
the  market. 

The  skim-milk  being  a  very  nitrogenous  article  of  food, 
with  a  nutritive  ratio  of  1  to  2.15,  the  rations  furnished  the 
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pigs  were  what  might  be  termed  narrow,  varying  from 
1 : 3.3  to  1:5.  Whether  a  narrow  or  a  wide  ration  is 
better  for  growing  and  fattening  pigs  is  still  a  matter  of 
some  dispute  among  investigators.  It  is  certain,  however, 
that  the  rations  fed  in  our  various  experiments  with  pigs 
have  been  productive  of  most  excellent  results,  and  we  can 
conmiend  them  to  the  serious  attention  of  the  fiirmers  of  the 
State. 

Description  of  the  Experiment. 

Six  grade  Chester  White  pigs,  three  sows  and  three  bar- 
rows, weighing  from  25  to  30  pounds  each,  served  us  for 
the  experiment.  They  were  kept  in  separate  pens,  and  fed 
three  times  per  day,  namely,  in  the  morning  at  six  o'clock, 
at  noon,  and  in  the  afternoon  at  five  o'clock,  with  all  the 
food  they  would  eat  up  clean.  It  was  always  our  object  to 
supply  them  plentifully,  but  at  the  same  time  not  to  glut 
them,  and  thus  in  a  measure  destroy  their  appetites. 

The  liquid  food  consisted  of  from  three  to  six  quarts  of 
.skim-milk  per  day,  depending  upon  the  size  of  the  pigs  and 
the  quantity  of  milk  at  our  disposal.  It  never  exceeded  six 
quarts  per  day.  The  grain  fed  was  com  meal  and  Buffalo 
gluten  feed.  The  gluten  feed,  being  quite  rich  in  protein, 
served  to  keep  our  rations  within  the  limits  desired  when 
the  supply  of  skim-milk  failed,  and  four  ounces  of  gluten 
feed  was  in  a  general  way  reckoned  equal  to  one  quart  of 
skim-milk. 

Number  of  Feeding  Periods. 

The  experiment  was  divided  into  three  distinct  feeding 
periods.  The  first  period  continued  till  the  pigs  reached  80 
pounds  in  weight,  and  the  food  consisted  of  two  ounces  of 
com  meal  to  every  quart  of  milk,  with  a  ratio  of  1 : 3,3. 
As  our  supply  of  milk  at  this  season  was  rather  limited, 
four  ounces  of  gluten  feed  was  substituted  for  each  quart  of 
milk,  and  this  gradually  increased  the  ratio  to  1 :  4. 

The  second  period  began  when  the  pigs  reached  about  80 
pounds  in  weight  and  continued  till  125  pounds  weight  was 
reached.  The  food  consisted  of  the  skim-milk  at  ourdb- 
posal,  which  varied  somewhat,  together  with  corn  meal  and 
Buffalo  gluten  feed,  to  give  the  desired  ratio  of  1 :  4.5. 
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The  third  and  last  period  began  when  the  pigs  weighed 
125  pounds  and  ended  when  180  pounds  was  reached,  at 
which  time  they  were  slaughtered.  The  feed  consisted  of 
skim-milk,  and  of  a  mixture  of  one  and  one-half  parts  corn 
meal  and  one  part  Buffalo  gluten  feed,  fed  in  sufficient  quan- 
tities to  satisfy  the  appetite  of  the  animals. 

The  following  tables  will,  we  believe,  present  sufficient 
data  to  enable  the  reader  to  understand  the  experiment  and 
grasp  the  results  obtained :  — 


FRDnro 

PSBIODB. 

Compoeition  of  Ration. 

Duration  of  Period. 

Nutri. 

Uve 
Ratio. 

Period  I.,    . 
Period  II.,  . 

Period  lU., 

2  onncea  corn  ine&l  to  each  quart  milk, 

4  oaneee  com  meal  to  each  qaart  millc,  and 
4  oaDcet  Baffalo  gluten  feed  as  a  aubstl- 
tata  for  quart  milk. 

4  to  6  quarts  milk  and  1  ^4  parts  corn  meal 
to  1  part  Buffalo  gluten  feed  to  satisfy 
animal. 

20  to  SO  pounds  Hto 
weiglit. 

80  to  125  pounds  live 
weiglit. 

125  to  180  pounds  live 
weight. 

l;3.d 
1:4.5 

1:4.9 

Ang.  9  to  Aug.  16, 
Aug.  16  to  Aug.  23, 
Aug.  23  to  Aug.  30, 
Aug.  30  to  Sept.  6, 
Sept.  6  to  Sept.  13, 
Sept.  13  to  Sept.  20, 
Sept.  20  to  Sept.  27, 
Sept.  27  to  Oct.  4, 
Oct.  4  to  Oct.  11, 
Oct.  11  to  Oct.  18, 
Oct.  18  to  Oct.  25, 
Oct.  25  to  Nov.  1, 
Nov.  1  to  Nov.  8, 
Nov.  8  to  Nov.  15, 
Nov.  15  to  Nov.  22, 
Nov.  22  to  Nov.  28, 


Ayeraob  Daily  Rations. 


1 


&4 


9/ 
U4 


t  ( 


J 


c»-« 


el 

8     S3 

CO 


4 

5 
6 
6 
5 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 


«i  s 

a 

o  ^^ 
O 


8 
10 
12 
12 
12 
14 
16 
28 
32 
36 
36 
48 
54 
64 
48 


^3     ^— N 

a  Pd  a 

3         O 


4 

S 

12 

8 

12 
16 
24 
28 
36 
40 
80 


li 
II 


)      r 

» •     1 


1^ 


=  1 

5® 


27-31.2 

86.5 

43.0 

49.5 

66.1 

63.0 

71.6 

80.3 

89.0 

101.7 

112.7 

126.0 

143.0 

151.7 

175.2 

182.8 


.50 

.76 

1.06 

.80 

.94 

■W 

1.28 

1.24 

1.24 

1.81 

1.56 

1.90 

2.40 

2.40 

2.20 

1.08 
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We  now  wish  to  call  attention  to  a  summary  of  the  results 
obtained :  — 

Summary  of  Restdts.  ^'5fsS^ 

(round!). 

LiveweigH 182.8 

Dressed  weight, 144.6 

Per  cent  of  loss  in  dressing, 21.6 

Live  weight  gained  during  experiment, 155.6 

Dressed  weight  gained  during  experiment,         .        .        .        .122.0 

Dry  matter  required  to  produce  1  pound  live  weight,         .        .  2.27 

Dry  matter  required  to  produce  1  pound  dressed  weight,  .        .  2.91 

Financial  Statement. 

732.15  pounds  dressed  pork  actually  produced  during  the  ex- 
periment, at  7}  cents  per  pound, {-^3  07 

Cost  of  food  required, 33  94 

Profit  from  pork  actually  produced, $19  1^> 

Value  of  manure  produced, 9  61 

Total  profit  from  six  pigs, $28  74 

Total  profit  per  pig, 4  79 

If  we  tiike  into  consideration  the  first  cost  of  the  pigs  and 
the  dressed  weight  actually  sold,  we  have  the  following :  — 

867  i  pounds  dressed  weight  actually  sold  at  7  J  cents,        .        .    $62  91 

Total  cost  of  food  consumed, $35  19 

Cost  of  pigs,  at  $3, 18  00 

53  19 

Total  profit  from  pork, $9  7*2 

Value  of  manure  produced, 10  w 

Total  profit  fi*om  six  pigs, $19  7*2 

Total  profit  per  pig, 3  ?.' 

Cost  of  food  to  produce  1  pound  live  weight,      .        .        .       .  3.64  ets. 
Cost  of  food  to  produce  1  pound  dressed  weight,        .        .       .  4.64  " 
Net  cost  of  food  to  produce  1  pound  dressed  weight  (obtained 
by  deducting  value  of  manure  produced),       .        .        .        .3.30  •* 

The  cost  of  the  labor  required  to  care  for  the  pigs  during 
their  growth,  as  well  as  the  cost  of  preparing  them  for  the 
market,  has  not  been  deducted. 
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Market  Cost  of  Foods  consumed. 

Com  meal, 124  00  per  ton. 

Buffalo  gluten  feed, 23  00  per  ton. 

Skim-milk, 1.8  cents  per  gallon. 


Percentage  of  the  Essential  Fertilizer  Constituents  in  the  Above 
Articles  of  Fodder ^  and  the  Commercial  Value  of  the  Constituents 
in  2fi00  Pounds  of  the  Foods, 

[Nitrogen  15  cents,  phospboric  acid  5^  cents,  potassium  oxide  4}  cents,  per  ponnd.] 


Com  Meal. 

Gluten  Food. 

Skim-mUk. 

Per  Cent. 

Per  Cent. 

Per  CenL 

Moisture, 

11.38 

6.82 

90.50 

Nitrogen,    ..'.... 

1.80 

3.81 

0.52 

Piiosphoric  acid,         .... 

0.70 

0.30 

0.19 

Potassium  oxide,        .... 

0.40 

0.04 

0.20 

Valuation  per  2,0P0  pounds, 

16  53 

fU  81 

tl  95 

♦Obtainable  manurial  value  per  ton, 

4  57 

8  28 

1  36 

*  Allowing  thftt  thirty  per  c«nt  of  the  nitrogen,  potash  and  phosphoric  acid  is  retained  in 
the  ayateai  of  the  growing  animaL 


104  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


NINETEENTH  FEEDING  EXPERIMENT  WITH   PIGS. 

December^  1892,  to  AprU,  1893. 

Six  pigs  were  used  in  this  experiment.  They  were 
divided  into  two  lots  of  three  each,  and  both  lots  were  fed 
for  the  first  ten  days  upon  skim-milk  and  com  meal  till  thej 
became  accustomed  to  their  new  quarters.  Pigs  1  and  4 
were  barrows,  and  Nos.  2,  3,  5  and  6  were  sows.  The  pigs 
came  from  a  Chester  White  sow,  but  as  they  grew  Nos.  2,  3 
and  6  showed  plainly  the  Yorkshire  characteristics.  The 
general  mode  of  treatment  was  quite  similar  to  that  described 
in  the  preceding  experiment. 

Object  of  the  Experiment. 

The  object  of  the  experiment  was :  First,  a  continuation 
of  the  many  preceding  experiments,  in  order  to  firmly  estab- 
lish facts  relative  to  the  most  economical  method  of  feeding 
skim-milk  in  combination  with  various  grains  and  new  con- 
centrated fodder  articles ;  in  this  case  the  experiment  with 
Buffalo  gluten  feed  was  continued.  Second,  a  step  was  taken 
in  the  direction  of  comparing  the  relative  value  of  wide  r*. 
narrow  rations  for  economical  pork  production.  In  the 
many  experiments  heretofore  made  at  this  station,  the  gen- 
eral mode  of  feeding  has  been  what  might  be  termed  narrow, 
i.  c,  large  quantities  of  nitrogenous  matter  in  proportion  to 
the  non-nitrogenous  and  starchy  matter  have  been  fed.  The 
feeding  has  generally  begun  with  a  ration  of  one  part  nitrog- 
enous to  three  parts  non-nitrogenous  (1:3),  and  has  been 
twice  increased  during  the  later  feeding  periods,  till  in  the 
last  of  the  three  periods  (in  which  the  animal  has  increased 
in  weight  from  125  to  180  pounds)  the  ratio  has  been  one 
part  nitrogenous  to  four  and  one-half  parts  non-nitrogenous 
(1 :  4.5).  Only  in  one  or  two  cases  have  wider  rations  been 
fed.  This  method  of  feeding  has  been  productive  of  most 
excellent  results.  The  skim-milk  has  been  most  economi- 
cally utilized,  the  animals  have  possessed  uniformly  good 
health  and  the  pork  has  been  produced  at  a  comparatively 
low  cost. 
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In  case  of  three  pigs  in  the  present  experiment  wider 
rations  were  fed,  beginning  with  1 :  4.^5  and  ending  with 
1:6.5. 

From  the  results  obtained  in  this  one  experiment  no  very- 
accurate  conclusions  can  be  drawn.  What  the  experiment 
indicates  can  be  seen  from  the  figures  presented  further  on, 
and  it  will  be  alluded  to  under  our  heading  of  "  What  our 
experiments  teach  us." 

Experiments  of  this  kind  will  be  repeated,  we  hope,  in 
order  to  illustrate  to  our  farmers  whether  it  is  more  economi- 
cal to  feed  young  growing  pigs  (from  25  to  180  pounds)  in 
the  beginning  rations  containing  one  part  of  nitrogenous  to 
three  parts  non-nitrogenous  matter  (1:3),  and  ending  with 
one  part  nitrogenous  to  four  and  one-half  parts  non-nitroge- 
nous (1 :  4.5),  or  whether  they  can  be  fed  as  well  or  better 
with  rations  beginning  with  one  part  nitrogenous  to  four 
and  one-half  parts  non-nitrogenous  (1 :  4.5),  and  ending  with 
one  part  nitrogenous  to  six  and  one-half  parts  non-nitrogenous 
(1:6.5). 

How    THE    Six    Pigs    were    treated    in    the    Present 

Experiment. 

The  pigs  were  divided  into  two  lots  of  three  each.     Lot  I., 
consisting  of  pigs  1,  2  and  3,  was  treated  in  practically  the 
same  way  as  in  our  previously  described  experiment.     We 
had  during  a  portion  of  the  time  a  good  supply  of  skim- 
milk,  and  each  pig  in  this  lot  received  at  one  time  as  high  as 
ten  quarts  per  day,  in  addition  to  his  grain  feed.    The  grain 
consisted  of  com  meal,  and  four  ounces  of  Buffalo  gluten  feed 
as  a  substitute  for  one  quart  of  milk,  when  the  supply  of  the 
latter  was  limited.     In  case  of  Lot  II.  the  number  of  feed- 
ing periods  was  the  same,  namely,  three.     During  the  first 
period  the  pigs  were  fed  sLx  ounces  of  com  meal  to  each 
quart  of  milk,  and  this  continued  until  the  pigs  had  reached 
a  weight  of  80  pounds,  and  were  consuming  four  and  one- 
lialf  quarts  of  milk  and  twenty-seven  ounces  of  com  meal 
I)er  day.     In  periods  II.  and  HI.  the  supply  of  milk  was 
kept  at  four  quarts  daily,  plus  two  quarts  of  water  to  give 
the  necessary  drink,  and  as  much  corn  meal  was  added  as 
the  animals  would  consume. 
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The  following  tables  will,  we  believe,  present  concisely 
and  clearly  our  method  of  feeding  and  the  results  obtained :  — 

LoiL 


FXBDINO 
PBBI0D8. 

CoinpoelUon  of  Ration. 

Duration  of  Period. 

Ratio. 

Period  I.,   . 
Period  II.,. 

Period  III., 

2  ounoee  com  meal  to  each  quart  milk, 

4  OQDoee  com  meal  to  each  quart  milk,  and 
4  ounces  gluten  feed  as  a  sabstltute  for 
each  quart  milk. 

6  ounces  com  meal  to  each  quart  milk,  and 
4  ounces  gluten  feed  as  a  substitute  for 
each  quart  milk. 

27  to  75  pounds  live 
weight. 

75  to  120  pounds  live 
weight. 

120  to  175  pounds  lire 
weight. 

1:S 
1:1.6 

1:4.5 

In  Period  ET.  of  Lot  I.  we  fed  as  high  as  ten  quarts  of 
skim-milk  per  day  in  addition  to  grain,  while  in  Period  III. 
the  quantity  of  skim-milk,  because  of  the  limited  supply, 
was  reduced  to  four  or  five  quarts  per  day. 


Lot  11. 


Fbsdino 
Pkriods. 

Composition  of  Ration. 

Duration  of  Period. 

Xotri- 

tire 

Ratio. 

Period  I.,   . 
Period  II.,. 
Period  III., 

6  ounces  com  meal  to  each  quart  milk, 

4  quarts  sklm-milk  and  2  quarts  water,  and 
com  meal  ad  libitum. 

4  quarts  skim-milk  and  2  quarts  water,  and 
corn  meal  ad  libitum. 

27  to  80  pounds  live 
weight. 

80  to  120  pounds  live 
weight. 

125  to  180  pounds  live 
weight. 

1:4.2 
1:5.3 
1:4.5 
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SuHUABT  OF  Results. 

The  experiment  lasted  one  hundred  and  twenty-six  days, 
and  was  productive  of  the  following  average  results :  — 


# 

Average  Daily  Gain 

» 

Period  I. 

Period  II. 

Period  IIL 

Dally  ATerage  of 

One  Hundred 

and 

Twenty-six  Days 

(Pounds). 

(Pounds). 

(Pounds). 

(Pounds). 

Lot  I 

84 

1.33 

1.50 

1.22 

Lot  II., .... 

.92 

1.30 

1.60 

1.27 

Lot  I. 

Average 

of  Three  Pigs 

(Pounds). 

Lot  n. 

Average 

of  Three  Pigs. 

(Pounds). 

Live  weight, 

Dressed  weight, 

Per  cent  of  loss  in  dressing,       .... 
Live  weight  gained  during  experiment, 
Dressed  weight  gained  during  experiment. 
Dry  matter  required  to  produce  1  pound  live 

weight, 

Dry  matter  required  to  produce  1  pound  dressed 

weight, 


172.71 
140.75 
18.53% 
146.17 
119.16 


2.82 


3.45 


180.76 
148.00 
18.10% 
162.00 
122.47 

2.57 

8.18 


No  difference  in  the  amount  of  intestinal  fat  was  observed 

in  either  lot. 

Financial  Statements. 

No.L 


Dressed  pork  actually  produced  during  experi 

ment  (pounds). 
Value  at  7}  cents  per  pound  (market  price) 
Cost  of  food  consumed, 

Profit  from  pork  actually  produced, 
Valae  of  manure  produced. 

Total  profit  from  three  pigs. 
Profit  per  pig,       .... 


Jjot  I. 


357.5 

$27  71 

19  95 


$7  76 
6  05 


tl3  81 
4  60 


Lotn. 


367.4 

128  47 

18  02 


tlO  46 
4  41 


«14  86 
4  95 
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If  we  take  into  consideration  the  first  cost  of  the  pigs  and 
the  dressed  weight  actually  sold,  we  have  the  following 
record  for  both  lots :  — 


No.  IL 

806.25  pounds  dressed  pork  actually  sold,  at  7}  cent^ 
Total  cost  of  food  consumed,         .... 
Cost  of  pigs,  at  t2. 25  each, 


•               • 

167 

13 

«39  05 

13  50 

52 

bh 

Profit  from  pork, |U  58 

Value  of  manure  produced, 11  3^ 


Total  profit  from  six  pigs, 
Profit  per  pig, . 


.125  96 
.     4  8:^ 


Lot  I. 
(Cents). 


Lotn. 
(CrtL*). 


Cost  of  food  to  produce  1  pound  live  weight,    . 
Cost  of  food  to  produce  1  pound  dressed  weight. 
Net  cost  of  food  to  produce  1  pound  dressed  weight 
(obtained  by  deducting  value  of  manure  produced 
from  cost  of  food) , 


3.95 
4.91 


Market  Cost  of  Foods  consumed. 

Com  meal, $23  00  per  ton. 

Gluten  feed, 21  00  per  ton. 

Skim-milk, 1.8  cents  per  gallon. 

The  percentages  of  the  essential  fertilizer  constituents  in 
the  above  articles  of  fodder,  their  commercial  value  in  2,000 
pounds,  as  well  as  their  approximate  obtainabU  munuricd 
value  when  fed  to  growing  pigs,  may  be  seen  from  the  fol- 
lowing :  — 


[Nitrogen  at  17^  cents,  phosphoric  acid  at  5  cents,  and  potassinm  oxide  at  5|  eeots, 
per  pound.] 


Per  Cent. 


Per  Cent. 


I 


PorCrDL 


Moisture,  .... 
Nitrogen,  .... 
Phosphoric  acid, 

Potash 

Valuation  per  2,000  pounds, 
Obtainable  manurial  value. 


14.00 

1.36 

.707 

.435 

t5  95 

4  17 


7.55 

3.55 

.296 

.045 

«12  70 

8  89 


90.24 
.51 
.18 
.19 

f2  17 
152 
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What  our  Experiments  teach. 

Briefly  stated,  from  a  practical  stand-point,  these  two 
experiments  and  many  others  made  at  the  station  teach  us 
the  following  lessons :  — 

I.  Skim-milk,  together  with  com  meal,  gluten  meal, 
wheat  bran,  gluten  feed,  maize  feed,  etc.,  combined  as 
above  stated,  have  proved  healthy  and  profitable  foods  for 
the  production  of  pork  for  our  markets. 

n.  With  skim-milk  reckoned  at  1.8  cents  per  gallon, 
gluten  feed  from  $21  to  $23  per  ton  and  com  meal  at  $23  to 
$24  per  ton,  we  have  been  enabled  in  these  experiments  to 
produce  dressed  pork  at  from  4.6  to  5.3  cents  per  pound. 
The  net  cost  of  the  dressed  pork  produced  (obtained  by 
deducting  the  value  of  the  manure  produced)  was  from  3.3 
to  3.8  cents  per  pound. 

m.  Farmers  having  a  quantity  of  skim-milk  at  their 
disposal  can  utilize  it  profitably  by  feeding  it  to  growing 
pigs,  as  above  described.  If  this  milk  can  be  sold,  however, 
at  one  cent  per  quart,  or  more,  it  would  undoubtedly  be 
more  profitable. to  sell  it  than  to  use  it  in  the  production  of 
pork. 

IV.  Experiments  made  at  this  station  have  proved  that 
it  is  not  profitable  to  feed  pigs  after  they  reach  a  weight  of 
180  to  190  pounds,  excepting  perhaps  when  pork  commands 
an  exceptionally  high  price.  Fed  beyond  this  weight,  the 
food  consumed  increases  and  the  percentage  of  gain  in  live 
weight  steadily  decreases,  so  that  the  daily  cost  of  food  con- 
sumed is  more  than  the  value  of  the  daily  increase  in  weight. 
This  fact  has  since  been  confirmed  by  other  stations. 

V.  In  the  last  experiment,  Lot  11.  gave  slightly  more 
fiivorable  results  than  Lot  I.  These  results  are  not  decisive 
enough  to  enable  us  to  make  any  deductions,  especially  when 
the  results  of  previous  experiments  at  this  station  with  nar- 
row rations,  and  experiments  elsewhere  with  both  wide  and 
narrow  rations,  are  considered.  Repeated  trials  are  neces- 
sary to  establish  facts. 
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"Pracucxl  Rations  fob  Pig  Feebino. 

When  skim-milk  is  used  as  a  part  of  the  daily  diet  in 
feeding  pigs  for  the  market,  the  station  feels  justified,  in 
view  of  its  feeding  experiments,  in  recommending  the  fol- 
lowing practical  rations  as  being  valuahle  in  producing  pork 

at  a  minimum  cost :  — 

L 


Weight  of  PtgB 
(PoondB). 

Food. 

Kntiixive 

20  to    80,  . 

80  to  125,  . 

125  to  190,  . 

2  ounces  com  meal  to  each  quart  milk,* 
4  ounces  corn  meal  to  each  quart  milk, . 
6  ounces  corn  meal  to  each  quart  milk, . 

1 : 3.») 
1 : 4.1V' 
1 :  iM 

*  Creamery  buitennllk  can  be  snbiUtnted  for  skim- milk  a»  above  with  good  renlta  U  H 
can  be  had  at  a  reaeonable  prloe,  eay  1.4  cents  per  gaUon. 

When  skim-milk  is  in  limited  supply,  from  four  to  six 

quarts  per  pig. 

II. 


Weight  of  PlgB 
(Poundfl). 

Food. 

KotrictTc 
Batfc). 

20  to    80,  . 
80  to  120,  . 

125  to  190,  . 

Milk  at  disposal,  and  one  part  by  weight 
wheat  bran,  two  parts  by  weight  gluten 
meal,  to  satisfy  appetite. 

Milk  at  disposal  and  following  mixture :  one 
weight  part  com  meal,  one  weight  part 
wheat  bran,  one  weight  part  gluten  meal, 
to  satisfy  animal.    * 

Milk  at  disposal  and  following  mixture :  two 
weight  parts  corn  meal,  one  weight  part 
wheat  bran,  one  weight  part  gluten  meal. 

1 :  Ji.5C' 
1 : 4.CI0 

1:4.50 

m. 


Weight  of  Pigs 
(Pounds). 


20  to    80,    . 


80  to  120,  . 


125  to  190,  . 


2  ounces  com  meal  to  each  quart  of  milk^ 
and  4  ounces  gluten  feed  as  a  substitute  > 
for  each  quart  milk.  j 

6  quarts  skim-milk  and  a  mixture  of  one' 
part  by  weight  gluten  feed  and  one  part 
by  weight  com  meal. 

6  quarts  skim-milk  and  a  mixture  of  one 
part  by  w^eight  gluten  feed  ana  one  and 
one-half  parts  by  weight  com  meal. 


NotrtL^ 


l:S.i» 

to 
4.0il 


(    1:4.CC 
[      4.40 
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Analysis  of  Fodder  Articles  used  in  our  Pig-feeding 

Experiments. 

Com  Meal* 
Average  Analysis, 


U8BD  nr  18th  Ex- 

Used  iir  19th  Ex- 

iki 

PKRIHRNT. 

PSUMEKT. 

Per  CentofDIge 
bllity  of  Const 
enta  of  Com  M 

Percentage 
Composi- 
Uon. 

Natrltive 
Ratio. 

Percentage 
Composi- 
tion. 

KutriUre 
Ratio. 

Moisture  at  100°  C,  . 

11.88 

- 

14.00 

- 

- 

Dry  matter,        .... 

88.62 

- 

86.00 

- 

- 

100.00 

- 

100.00 

- 

— 

Analysis  of  Dry  Matter. 

Grade  ash, 

1.63 

1.50 

- 

"      cellulose, 

2.13 

2.68 

S 

40 

M         fat 

4.63 

o 

r-l 

2.44 

o 

1-^ 

76 

"      protein,    .... 

10.71 

1-^ 

'9.87 

tH 

86 

Non-nitrogenous  extract  matter, 

80.90 

83.61 

95 

100.00 

100.00 

- 
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Buffalo  Oluten  Feed. 
Average  Analysis^ 


UsxD  I2»  18th  Ex-  ' 

PERIMBMT. 

U8KD  15  19TII  EX- 
PERIMKST. 

1      ■     2 

Percentage 
Compoel- 
tion. 

Nutritive 
iUtlo. 

Percentage 
Composi- 
tion. 

Nutritive 

WW** 

I 

Moisture  at  100^  C,  . 

Dry  matter,        .... 

6.82 

93.18 

- 

7.55 
92.45 

— 

Analysis  of  Dry  Matter. 
Crude  ash, 

"     cellulose, 

«     fat 

"     protein,    .... 

Non-nitrogenous  extract  matter. 

100.00 

0.83 

4.94 

13.03 

28.71 

52.49 

CO 

• 
■  ■ 

1-^ 

100.00 

0.85 
10.06 
12.48 
23.86 
52.75 

S 

•  • 

40 
76 
86 
95 

100.00 

100.00 

- 

Skim-mUk, 
Average  Analysis. 


USBO  IM  18th  Rx- 

PKRIXKNT. 

UsBO  IK  19th  £x- 

PKKIHKXT. 

Hi 

Percentage 
Composi- 
tion. 

Nutritive 
Ratio. 

Percentage 
Composi- 
tion. 

Nutritive 
Katio. 

ill 

^  ^  z 

Moisture  at  100°  C,   . 

Dry  matter,        .... 

90.50 
9.60 

- 

90.24 
9.76 

- 

1        _ 

Analysis  of  Dry  Matter. 
Crude  ash, 

laL,      a       ,           •                   .                   .                   . 

"      protein,    .... 
Non-nitrogenous  extract  matter. 

100.00 

6.82 

4.00 

31.50 

57.68 

•  • 

100.00 

8.09 

2.66 

82.66 

56.59 

1  :  1.93              , 

100 
100 
100 

100.00 

100.00 

- 
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EIGHTEENTH  EXPERIMENT. 
Detailed  Rboord. 

Pig  No.  1. 


FEEDING  PEBIODS. 

Oam    Meal   con- 
sumed (Pounds). 

Sklm-mllk  con- 
sumed (Quarts).  | 

1 

Gluten  Feed  con- 
sumed (Pounds). 

a 

s 

s 

Weight  cf  Animal 
at  Beginning  of 
Period  (Pounds). 

Weight  at  Animal 
at  End  of  Period 

(kiln  In  Weight  per 
Day  (Pounds). 

lS«i. 

Aug.  9  to  Oct     4, . 

38.25 

268.00 

9.50 

1:3.37 

25.50 

78.00 

0.94 

Oct  4  to  Nov.    1,. 

68.00 

140.00 

26.63 

1:4.47 

78.00 

126.00 

1.71 

Nov.  1  to  Nov.  29, . 

91.88 

113.00 

62.31 

1:4.81 

126.00 

182.50 

2.02 

Total  Amount  of  Feed  consumed  from  Aug.  9  to  Nov.  29, 1892, 


Dry  Matter 
(Pounds). 


Total  Cost 


Manurial 

Value 

Obtainable. 


Met  0>Bt. 


188 .  13  poun(]s  com  meal, 
521.00  quarts  skim-milk, 
98 .  44  pounds  gluten  feed,  • 


161.77 

t2  26 

f  0  42 

107.63 

2  34 

0  77 

91.67 

1  13 

0  43 

361.07 

15  73 

f  1  62 

tl  84 
1  57 
0  70 

t4  11 


Live  weight  of  animal  at  the  beginning  of  the  experiment,  25.50 
Live  weight  of  animal  at  the  time  of  killing,  .  •  .  182.50 
Live  weight  gained  during  the  experiment,    .        .        .        .157.00 

Dressed  weight  of  animal, 143.00 

Loss  in  weight  by  dressing,  21.64  per  cent,  .  .  .  .39.50 
Dressed  weight  gained  during  the  experiment,  .  .  .123.02 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,  2.30 
Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 2.94 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,  .  4.66 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  SO  per  cent  of  manurial  value,    •        .        •        .3.35 


lbs. 

t4 


41 
4( 
4« 
44 

44 

44 

cts. 

M 
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Pig  No.  2. 


FEEDING  PERIODS. 

Com    Meal   con- 
sumed (Pounds). 

Skim-mllk  con- 
sumed (Quarts). 

Oluten  Feed  con- 
sumed (Pounds) 

• 

o 
s 

« 

> 

5 

3 

>5 

111 

■5-  i 

11 

|m  i 

to    r 

"Z  z. 
s  s 

1S»S. 

1 

Aug.  9  to  Oct.     4, . 

38.20 

268.00 

9.50 

1:3.37 

28.60 

81.00,0.^4 

Oct.  4  to  Nov.    1,. 

58.00 

140.00 

26.63 

1:4.47 

ftl.OO 

127.75'  1.67 

Nov.  1  to  Nov.  29, . 

85.25 

113.00 

55.50 

1:4.85 

127.75 

183.75'  2.0(1 

Tb^a^  Amount  of  Feed  consumed  from  Aug.  9  to  Nov.  29^  1892. 


Dry  Matter 
(Pounds). 


Total  Cost. 


Mannrial 

Value 

!  Obtainable. 


NFtQut. 


181 .60  pounds  corn  meal, 
521.00  quarts  skim-milk, 
91.63  pounds  gluten  feed,    . 


156.07 

f  2  18 

fO  41 

107.63 

2  34 

0  77 

85.38 

1  05 

0  41 

349.08 

t5  57 

tl  59 

fl  77 
157 
064 

|3i»^ 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    28.50  lU. 
Live  weight  of  animal  at  the  time  of  killing,         .        .        .  183. 
Live  weight  gained  during  the  experiment,   ....  155. 

Dressed  weight  of  animal, 145. 

Loss  in  weight  by  dressing,  24.80  per  cent,  .  .  .  .38. 
Dressed  weight  gained  during  the  experiment,  .  .  .116. 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,  2. 
Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 2 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,  .  4. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,    •        .        .        .3.41 


70  " 

25  •- 

25  *^ 

,50  •* 

75  - 

25  *• 

98  - 

,77  ct& 
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Pig  No.  3. 


FEEDING  PERIODS. 


8  I 

e  I 

6  - 


J  I 

00 


8  ■§ 


I 


g  1 

B  i 


•5 '5^ 

•s-g 

d 

£   ^1 

E  -C 

s 

s 

4_    e  Cm 

1^ 

Hi 

25  § 

1 

Weig 
at 
Per 

t;  *;  a« 

•S.  "2 

e 

« 


Aug.  9  to  Oct.  4, . 
Oct.  4  to  Nov.  1, . 
Nov.  1  to  Nov.  29, . 


38.25 
58.00 

88.75 


268.00 
140.00 


113.00 


9.50 
26.63 


57.69 


1:3.37 

30.50 

84.00 

1:4.47 

84.00 

130.00 

1:4.94 

130.00 

183.75 

0.96 


1.67 


1.92 


TotcU  Amount  of  Feed  consumed  from  Aug.  9  to  Nov.  29^  1892, 


Dry  Matter 
(Pounds). 


Total  Cost. 


Manurtal 

Value 

Obtainable. 


Net  C«»8t, 


185.00  pounds  com  meal, 
521 .  00  quarts  skim-milk, 
93 .  82  pounds  gluten  feed,   . 


159.08 

107.63 

87.42 


354.13 


f  2  23 

2  34 
1  08 


15  65 


to  42 
0  77 
0  41 


tl  81 
1  57 
0  67 


tl  60 


t4  05 


Live  weight  of  animal  at  the  beginning  of  the  experiment, 

Live  weight  of  animal  at  the  time  of  killing. 

Live  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,      .... 

Loss  in  weight  by  dressing,  21.36  per  cent,   . 

Dressed  weight  gained  during  the  experiment, 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight. 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressea 

weight, 

Total  cost  of  feed  per  pound  of  dressed  weight  gained. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,    .        •       •        • 


30.50  lbs. 

183.75 

153.25 

144.50 

39.25 

119.68 

2.31 

44 

2.96 

44 

4.72  cts. 

3.38 


u 
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Pig 

No.  4. 

FEKDINO  PERIODS. 

Corn    Meal    con- 
sumed (Pounds). 

Sklm-rallk    con- 
sumed (Quarts). 

Oluten  Teed  con- 
sumed (Pounds). 

• 

o 

S 
1 

Weight  of  Animal 
at  Beginning  of 
Period  (Pounds). 

"3  ^ 

I. 
« 

..    u 

a  s 

u 

e  -• 

i8»a. 

Aug.  9  to  Oct     4, . 

88.25 

268.00 

9.60 

1:8.37 

24.00 

82.00 

l.W 

Oct.  4  to  Nov.    1,. 

68.00 

140.00 

26.63 

1:4.47 

82.00 

125.00 

1.54 

Nov.  1  to  Nov.  29, . 

88.88 

113.00 

68.00 

1:4.94 

125.00 

181.50 

2.02 

Total  Amount  of  Feed  consumed  from  Aug.  9  to  Nov.  2  9  <,  1892. 


186.13  pounds  com  meal, 
621.00  quarts  skim-milk, 
94. 13  pounds  gluten  feed,  . 


Dry  Matter 
(Pounds). 


Total  Cost 


Manurial 

Value 
Obtainable. 


KetOuL 


169.19 

12  23 

10  42 

107.63 

2  34 

0  77 

87.71 

1  09 

0  41 

354.63 

16  66 

tl  60 

11  M 
1  di 

0  6S 
$4  06 


.  157.50  - 

.  144.00  " 

.  37.50  « 

.  124.97  - 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    24.00  lbs. 

Live  weight  of  animal  at  the  time  of  killing,         .        .        .  181.50  " 

Live  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  20.66  per  cent,   . 

Dressed  weight  gained  during  the  experiment, 

Pounds  of  d%^  matter  fed  produced  1  pound  of  live  weight,      2.25  " 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 2.84  " 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,        .      4.53  c^ 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,    .       .        •       .     3.28  " 
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Pig  No.  6. 


FEEDINO  PEBI0D8. 


IS 


O    E 

B  § 

00 


I 


I 


a 

a 
O 


■ 

► 

1 


JO'? 


si 


«  ■*{  ^ 


II 


Aug.  9  to  Oct  4, . 
Oct  4  to  Nov.  1, . 
Nov.  1  to  Nov.  29, . 


38.25 
58.00 
90.00 


268.00 
140.00 
113.00 


9.50 
26.63 


59.56 


1:8.87 
1:4.47 


1:4.94 


24.50 
75.75 


124.75 


75.75 
124.75 


182.25 


0.92 
1.76 
2.05 


Total  Amount  of  Feed  consumed  from  Aug.  9  to  Nov.  29^  1892. 

Dry  Matter 
(Pounds). 

ToUl  Co8t. 

Manurlal 

Valne 
Obtainable. 

Net  Goat 

186 .  25  ponndR  com  meal, 
521.00  quarts  skim-milk, 
95. 69  pounds  gluten  feed,  . 

160.16 

107.63 

89.16 

t2  23 
2  34 
1  10 

to  42 
0  77 
0  41 

f  1  81 

1  57 
0  69 

■ 

356.95 

$5  67 

tl  60 

t4  07 

Live  weight  of  animal  at  the  beginning  of  the  experiment,  24.50 
Live  weight  of  animal  at  the  time  of  killing,  .  .  .182.25 
Live  weight  gained  during  the  experiment,    ....  157.75 

Dressed  weight  of  animal, 144.00 

Loss  in  weight  by  dressing,  20.98  per  cent,   .        .  .38.25 

Dressed  weight  gained  during  the  experiment,  .  .  .124.73 
Ponnds  of  dry  matter  fed  produced  1  pound  of  live  weight,  2.26 
Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 2.88 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,  4.55 

Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,    .       .        •        .3.21 


lbs. 


u 


cts. 


ti 
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^ 

No.  6. 

FEEDING  PERIODS. 

81 
il 

il 

Ilk  con- 
(Quarts). 

it 

n 

e  Ratio. 

III 

O    &c 

p. 

O  ~  ^ 

u 

ft^ 

»  z 

kim-m 
sumcd 

luten 
•umed 

u 

cc 

O 

» 

? 

^ 

-^^ 

ISM. 

Aug. 

9  to  Oct. 

4,. 

38.25 

268.00 

9.50 

1:3.37 

30.00 

81.00'  0.91 
1 

Oct 

4  to  Nov. 

1,. 

58.00 

140.00 

26.63 

1:4.47 

81.00 

124.00    l.bi 

Nov. 

1  to  Nov. 

29,. 

89.37 

113.00 

58.75 

1:4.94 

124.00 

183.00    2.11 

Total  Amount  of  Feed  consumed  from  Aug.  9  to  Nov,  29^  1892, 


Dry  Matter 
(Pounds). 


Total  Ccwt. 


Manurial 

Value 

Obtainable 


}7etC«S. 


185.62  pounds  com  meal, 
521.00  quarts  skim-milk, 
94.88  pounds  gluten  feed,  . 


• 

159.61 

12  23 

1 
$0  42 

. 

107.63 

2  34 

0  77 

• 

88.41 

1  09 

0  41 

355.65 

$5  66 

$1  60 

fl  81 

1  57 


0  ft<5 


$4  06 


Live  weight  of  animal  at  the  beginning  of  the  experiment,  80, 
Live  weight  of  animal  at  the  time  of  killing,  .  .  .  183. 
Li\e  weight  gained  during  the  experiment,    .        .        .        .153. 

Dressed  weight  of  animal, 147. 

Loss  in  weight  by  dressing,  19.67  per  cent,  .  .  .  .86. 
Dressed  weight  gained  during  the  experiment,  .  .  .1. 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,  2- 
Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 2. 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,  .  4. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,    .        •        .       .3.96 


OOllis. 
00  « 

00  •- 
,00  - 
00  •- 

23  " 
32  " 

8S   * 

GO  eta. 
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NINETEENTH  EXPERIMENT. 

Detailed  Record. 

Fig  No.  1. 


FEEDING  PERIODS. 


a 


^5 


8 


^  I 

O 


"  3 

a  I 

s  « 

CO 


« 

•B 


ill 


tJ  s  3 


t  9 

a  ^ 


Dec.  13 1»  Feb.  7, 
Feb.  7  to  Mar.  14, 
Mar.  14  to  Apr.  18, 


43.25 

6.25 

321.00 

1:3.00 

27.50 

77.00 

49.00 

33.25 

198.00 

1:3.65 

77.00 

122.50 

120.00 

27.81 

247.00 

1:4.50 

122.50 

175.00 

0.88 
1.28 


1.58 


ToUU  Amount  of  Feed  consumed  from  Dec,  13^  1892,  to  April  18, 1893, 


Dry  Matter 
(Pounds). 


Total  Co«t 


HanDrial 

Value 

Obtainable. 


Ket  Cost. 


212.25  pounds  com  meal, 
67.31  pounds  gluten  feed,    . 
766.00  quarts  skim-milk. 


182.54 

t2  44 

to  44 

62.23 

0  71 

0  80 

162.23 

3  45 

1  26 

407.00 

f  6  60 

t2  00 

12  00 
0  41 
2  19 

t4  60 


.  147.50  " 

.  144.00  " 

.  31.50  " 

.  121.45  " 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    27.50  lbs. 

Live  weight  of  animal  at  the- time  of  killing,         .        .        .175.00  " 

Live  weight  gained  during  the  experiment,    . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  17.95  per  cent,  . 

Dressed  weight  gained  during  the  experiment, 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,      2.78   *• 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 3.35  « 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,         .      5.43  cts. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent,  of  manurial  value,  .        .        .        .      3.79   " 


120  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Pig  No.  2. 


FEEDIKQ  FERIODS. 


_    e 

|8 


8  ■§ 


I 


^     § 


C 

o 
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J4   ^S' 


00 


a 

i 


wife 

111 
1-^ 


^  w  ^ 


e 

II 
II 

c  "- 
-   >» 


Dec.  13  to  Feb.  7, 
Feb.  7  to  Mar.  14, 
Mar.  14  to  Apr.  18, 


43.26 

6.26 

321.00 

1:3.00 

26.25 

69.60 

61.60 

35.00 

206.00 

1:3.65 

69.50 

113.60 

126.89 

30.81 

253.00 

1:4.60 

113.50 

176.00 

0.79 
1.26 


1.78 


Total  Amount  of  Feed  consumed  from  Dec.  13, 1892,  to  April  18, 1893, 


Dry  Matter 
(Pounds). 


ToUl  Cost 


Mannrial 

Value 
Obtainable. 


XetGofL 


221.64  pounds  com  meal, 
74.56  pounds  gluten  feed,   . 
780.00  quarts  skim-milk. 


190.61 

12  65 

fO  46 

68.93 

0  72 

0  33 

165.20 

3  61 

1  28 

424.74 

t6  78 

12  07 

12  09 
0  89 
2  23 

t4  71 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    25.25  lbs. 
Live  weight  of  animal  at  the  time  of  killing,         .        .        .  176.00  ** 


.  160.75  " 

.  140.00  " 

.    36.00  « 

.  119.92  " 


Live  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  20.45  per  cent.,  . 

Dressed  weight  gained  during  the  experiment. 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,      2.82  " 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 8.54  " 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,        .      5.65  cts. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,  .        .        .       .     3<93  *^ 
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Pig  No.  3. 


FE£DINO  PERIODS. 


-I 


a 


? 


e    en 

8  1 

0 

-  t 

^    § 


^       ^ — ^ 

»  3 

J  I 

&  • 
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o   « 

e  e  s 
"<  *5  <? 
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-Is 


^ 


»4 

8.  • 

1^ 


Dec.  13  to  Feb.  7, 
Feb.  7  to  Mar.  14, 
Mar.  U  to  Apr.  18, 


43.25 

6.25 

318.00 

1:3.00 

26.75 

77.75 

51.50 

35.00 

206.00 

1:8.60 

77.75 

125.25 

111.50 

21.75 

251.00 

1:4.40 

125.25 

167.00 

0.91 
1.36 
1.19 


Total  Amount  of  Feed  consumed  from  Dec.  13, 1892,  to  April  18, 1893. 


Dry  HaUer 
(Pounds). 


ToUlCoat. 


Manurlal 

Value 
Obtainable. 


Net  Goat. 


206.25  pounds  com  meal, 

63.00  pounds  gluten  feed,    . 
775.00  quarts  skim-milk. 


177.36 

12  37 

to  43 

58.24 

0  66 

0  28 

164.14 

3  49 

1  27 

390.74 

t6  52 

f  1  98 

$1  94 
0  38 
2  22 

t4  54 


.  140.25  " 

.  138.26  •• 

.    28.75  " 

.  116.11  " 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    26.75  lbs. 

Live  weight  of  animal  at  the  time  of  killing,        •        .        .  167.00  ^ 

IAyq  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  17 .  22  per  cent,  . 

Dressed  weight  gained  during  the  experiment. 

Founds  of  dry  matter  fed  produced  1  pound  of  live  weight,      2.85  •* 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 3.45  ** 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,        .      5.61  cts. 
l^^et  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,  .        •        ,        •      3.91  ** 
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Pig  No.  4. 


FBEDINO  PERIODS. 

Com   Meal  con- 
sumed (Pounds). 

Sklm-milk    con- 
sumed (Quarts). 

■ 

e 
> 

1 

Weight  of  Animal 
At  Beginning  of 
Period  (Founds). 

1^ 

®  "C  ^ 

"Z  ■**  ^ 
1"^ 

k 

51 

&  s 

—    ^» 

lilfM-9«. 

Deo.  13  to  Feb.   7, 

75.38 

201.00 

1:4.20 

30.00 

81.00 

0.91 

Feb.    7  to  Mar.  14, 

98.13 

140.00 

1:5.30 

81.00 

127.00 

1.^ 

Mar.  14  to  Apr.  18, 

172.50 

138.00 

1:6.50 

127.00 

188.00 

1.74 

Total  Amount  of  Feed  consumed  from  Dec,  13, 1892,  to  April  18,1893, 


Dxy  Matter 
(Pounds). 


Total  Cost. 


Manurlal 

Value 

Obtainable. 


XetOoit 


346.00  pounds  corn  meal, 
479.00  quarts  skim-milk, 


297.56 
101.45 

$3  98 
2  15 

$0  72 
0  78 

399.01 

f6  13 

11  50 

$3  96 
1  37 


Live  weight  of  animal  at  the  beginning  of  the  experiment. 

Live  weight  of  animal  at  the  time  of  killing, 

Live  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  20.00  per  cent,  . 

Dressed  weight  gained  during  the  experiment. 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight, 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 

Total  cost  of  feed  per  pound  of  dressed  weight  gained. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurlal  value,  .... 


30.00 
188.00 
158.00 
150.50 

87.50 

120.51 

2.52 


lb& 


3.31 
5.09 

3.84 


u 


(^ 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


123 


Pig  No.  5. 


FEEDING  PERIODS. 

Com   Meal  con- 
sumed (Pounds). 

Skim-milk    con- 
sumed (Quarts). 

■ 

o 

i 

s 

3 

2  ®i 
c  £  2 

§1  5 

«>  TS  a- 

Weight  of  Animal 
at  End  of  Period 
(Pounds). 

Qain  in  Weight  per 

1S9S-9S. 

Dec.  13  to  Feb.    7, 

75.88 

201.00 

1:4.20 

26.25 

81.00 

0.98 

Feb.    7  to  Mar.  14, 

97.88 

139.00 

1:5.30 

81.00 

126.00 

1.30 

Mar.  14  to  Apr.  18, 

162.44 

137.00 

1:6.45 

126.00 

173.00 

1.34 

Total  Amount  of  Feed  consumed  from  Dec,  13, 1892,  to  April  18,1893. 


Dry  Matter 
(Pounds). 


Total  Cost 


Mannrial 

Value 

ObUinable. 


Net  Cost 


335.70  pounds  com  meal, 
477.00  quai*ts  skim-milk, 


288.70 
101.02 

t3  86 
2  14 

$0  69 
0  78 

389.72 

16  00 

tl  47 

13  17 

1  36 

$4  53 


Live  weight  of  animal  at  the  beginning  of  the  experiment, 

Live  weight  of  animal  at  the  time  of  killing. 

Live  weight  gained  during  the  experiment,   . 

Dressed  weight  of  animal,       .... 

Loss  in  weight  by  dressing,  17.05  per  cent.,  . 

Dressed  weight  gdned  during  the  experiment, 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight. 

Founds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight, 

Total  cost  of  feed  per  pound  of  dressed  weight  gained. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent  of  manurial  value,  .        .        •        . 


26.25  lbs. 

173.00 

u 

146.75 

u 

143.60 

t« 

29.50 

it 

121.73 

«( 

2.66 

u 

3.20 

u 

4.93  cts. 

3.72 


n 
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P^  No.  6. 


FEEDING  PERIODS. 

it 
"*  1 

1  ^ 

Skim-mllk    con- 
sumed (Quarts). 

• 

o 

> 

s 

a 

Weight  of  Animal 
at  Beginning  of 
Period  (Pounds). 

Weight  of  Animal 
at  End  of  Period 
(Pounds). 

1  i  • 

•;     * 
"i     3 

ZL    *^ 

«  a 

c 

ISM-M. 

Dec.  13  to  Feb.   7, 

75.38 

201.00 

1:4.20 

30.00 

76.00 

0.82 

Feb.   7  to  Mar.  U, 

93.38 

132.00 

1:5.30 

76.00 

121.50 

1.30 

Mar.  14  to  Apr.  18, 

167.68 

138.00 

1:6.40 

121.50 

181.25 

1.71 

Total  Amount  of  Feed  consumed  from  Bee,  13, 1892,  to  April  IS,  1893, 


326.44  pounds  com  meal, 
471.00  quarts  skim-milk, 


Dry  Matter 
(Pounds). 


Total  Cost. 


Manorial 

Value 
Obtainable. 


XetCbsL 


280.74 
99.76 

13  76 
2  12 

to  67 
0  77 

380.49 

16  88 

tl  44 

13  09 
1  S5 


Live  weight  of  animal  at  the  beginning  of  the  experiment,    80.00  lbs. 
Live  weight  of  animal  at  the  time  of  killing,         .        .        .181.25'* 


.  151.25  « 

.  1.50.00  - 

.  81.25  - 

.  125.17  •- 


Live  weight  gained  during  the  experiment,    . 

Dressed  weight  of  animal,       .... 

I^ss  in  weight  by  dressing,  17.24  per  cent.,  • 

Dressed  weight  gained  during  the  experiment. 

Pounds  of  dry  matter  fed  produced  1  jjound  of  live  weight,     2.52  " 

Pounds  of  dry  matter  fed  produced  1  pound  of  dressed 

weight,  . 8.04 

Total  cost  of  feed  per  pound  of  dressed  weight  gained,        .     4.70  cts. 
Net  cost  of  feed  per  pound  of  dressed  weight  gained,  after 

deducting  30  per  cent,  of  manurial  value,  ....     8.65  * 
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V. 

FEEDING  EXPERIMENTS  WITH  CALVES. 

One  of  the  chief  sources  of  profit  to  Massachusetts  farmers 
is  the  dairy  industry.  The  creamery  system  is  now  gen- 
erally in  vogue,  and  there  remains  upon  the  farms  the  skim- 
milk,  the  cream  having  been  taken  to  the  factory.  How  to 
economically  utilize  this  milk  is  a  very  important  question, 
for  upon  its  disposition  depends  in  no  small  degree  the  profit 
or  loss  from  the  herd  of  cows. 

Object  of  the  Experiment. 

For  a  number  of  years  experiments  have  been  carried  on 
at  the  station  with  growing  pigs.  The  pigs  were  fed  the 
skim-milk  in  coml)ination  with  various  grain  rations,  and  one 
of  the  objects  aimed  at  was  to  ascertain  the  returns  per  quart 
for  the  skim-milk  fed.  Further  on  will  be  found  a  statement 
of  the  results  obtained  on  the  basis  of  the  difierent  selling 
prices  of  dressed  pork. 

With  the  facts  in  hand,  the  next  object  was  to  see  what 
price  could  be  obtained  per  quart  foi'  the  sJcim-milk  when  fed 
to  young  calves^  either  alone  or  in  combination  with  various 
other  materials.  Following  these  brief  remarks  is  a  descrip- 
tion of  the  experiment. 

Description  op  the  Experiment. 

A  detailed  statement  of  the  record  of  each  calf  will  be 
found  at  the  end  of  the  experiment.  Calves  Nos.  1,  2,  3  and 
4  were  fed  for  the  first  seven  to  ten  days  equal  parts  of  fresh 
and  skim  milk ;  then  they  were  quickly  brought  to  a  skim- 
milk  diet  exclusively.  The  milk  was  always  given  luke- 
warm. After  the  first  few  weeks,  in  addition  to  the  milk 
various  gi*ains  were  fed  ad  libitum^  and  with  one  exception 
in  a  dry  state.    It  is  well  known  that  the  stomachs  of  young 
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calyes  are  exceedingly  delicate.  During  the  first  two  months 
of  their  lives  they  are  not  able  to  digest  any  large  quantities 
of  grain ;  but  if  the  grain  is  placed  before  them  in  a  diy 
state,  they  will  not  consume  enough  to  injure  them.  B^is- 
ning  with  one-fourth  of  a  pound  per  day,  the  calves  consumed 
as  high  as  one  pound  daily  by  the  time  they  were  eight  weeb 
old.  These  calves  drank  ten  to  twelve  quarts  of  milk  daily 
in  addition  to  the  grain  consumed.  The  object  in  feeding 
the  grain  was  to  furnish  in  a  measure  the  carbohydrates 
necessary  to  prevent  the  rapid  destruction  of  the  albuminoids 
in  the  animal  system  that  would  otherwise  follow. 

Skim-milk  has  a  nutritive  ratio  of  about  1 : 2.  With  a 
ratio  of  but  two  carbohydrates  to  one  of  protein,  it  would 
not  be  possible  to  produce  any  amount  of  fat ;  neither  is  a 
feed  with  such  a  narrow  ratio  the  most  economical  one. 
The  calves,  however,  were  not  able  to  consume  grain  enough 
to  widen  the  ratio  sufficiently  to  enable  them  to  put  on  the 
fat  desired. 

Scours  were  noticed  in  case  of  calves  2  and  3,  which  pre- 
vented the  best  results,  but  the  trouble  was  eventuallv  over- 
come. 

Calves  Nos.  5,  6  and  7,  with  the  exception  of  the  first  ten 
days,  when  equal  parts  of  whole  and  skim  milk  were  fed, 
had  no  other  food  than  skim-milk  during  the  entire  expri- 
ment.  Calf  5,  however,  for  a  brief  period  received  a  small 
amount  of  grain,  and  calf  7  a  small  quantity  of  cod  liver  oil, 
to  see  if  any  benefit  could  be  observed  from  its  use,  both 
from  its  general  effect  upon  the  system  and  from  its  fat-pro- 
ducing qualities.  A  small  quantity  (tablespoonful)  of  lime 
water  was  added  to  the  skim-milk  at  each  feeding. 

At  the  beginning  of  the  experiment  they  consumed  six 
quarts  of  milk  daily,  while  at  the  end,  with  skim-milk  as  an 
exclusive  food,  they  drank  from  sixteen  to  twenty  quarts  per 
day. 

The  time  required  to  teach  the  calves  to  drink  was  about 
three  days.  The  calves  were  kept  in  separate  pens,  and 
weighed  weekly.  They  were  kept  until  they  were  eight  to 
eleven  weeks  old. 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


127 


Record  of  Calves. 

Showing  Price  j>er  Quart  obtained  for  SMm-milk  fed. 

Calf  1. 

Age  when  received :  three  days. 

Breed :  grade  Shorthorn,  bull 

Grain  stirred  into  the  milk. 

Foods  fed :  equal  parts  of  whole  milk  and  skim-milk  for 
the  fii-st  few  days,  then  skim-milk  only,  with  as  much  com 
meal  as  the  animal  would  consume. 

Financial  Slatemeni, 


Debit. 

Credit. 

Original  cost  of  calf, 

11  00 

— 

55.2  pounds  com  meal,  at  $23  per  ton. 

0  63 

- 

10  quarts  fresh  milk,  at  3  cents,         .... 

0  30 

- 

177  pounds  live  weight,  at  4  J  cents,  .... 

- 

17  96 

489  quarts  skim-milk  returned, 

6  03 

- 

17  96 

17  96 

Cent!. 


Price  returned  per  quart  for  skim-milk  fed, 1.23 

Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 
brings  4  cents  per  pound, 1.05 


Calf  2. 

Age  when  received :  three  days. 

Breed :  grade  Jersey,  heifer. 

Grain  consumed  dry. 

Foods  fed :  equal  parts  of  skim  and  whole  milk  for  two 
weeks  (for  one  week  only  whole  milk,  on  account  of  scours), 
later  skim-milk  with  com  meal,  and  afterwards  equal  parts 
of  Saffalo  gluten  feed  and  old-process  linseed  meal  ad  libitum. 
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Calf  2  —  Concluded. 
Financial  SlaUmenL 


Debit 

Cn&. 

Original  cost  of  calf, 

8. 10  pounds  corn  meal,  at  $23  per  ton,  . 
8.44  pounds  gluten  feed,  at  $20  per  ton, 
8.44  pounds  old-process  linseed  meal,  at $26  per  ton, 
83.50  quarts  whole  milk,  at  3  cents, .... 

177.50  pounds  live  weight,  at  4 1  cents, 

555.50  quarts  skim-milk  returned,      .... 

$1  00 

0  09 
0  08 
0  11 
2  50 

4  11 

17. ?9 

« 

17  89 

|7  8y 

G»ts. 


Price  returned  per  quart  for  skim-milk  fed, 0.74 

Price  returned  per  quart  for  skim- milk  fed,  when  live  weight 
brings  4  cents  per  pound, 0.6U 

Calf  3. 

Age  when  received  :  two  days. 

Breed :  grade  Ayrshire,  heifer. 

Grain  fed  dry. 

Foods  fed :  equal  parts  of  whole  milk  and  skim-milk  for 
the  first  two  weeks  (for  one  week  whole  milk  only,  on 
account  of  scours),  and  later  skim-milk  with  equal  parts  of 
Buffalo  gluten  feed  and  old-process  linseed  meal. 


Financial  Statement, 


Debit. 


Cn^a. 


Original  cost  of  calf, 

16. 10  pounds  ffluten  feed,  at  t20  per  ton, 

16 .  10  pounds  old-process  linseed  meal,  at  $26  per  ton, 

77.00  quarts  whole  milk,  at  3  cents, 

160.25  pounds  live  weight,  at  4^  cents, 

799.00  quarts  skim-milk  returned,      .... 


11  00 
0  16 
0  20 

2  81 

3  54 

17  21 

$7  21 


17  21 


Price  returned  per  quart  for  skim-milk  fed,    .... 
Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 
brings  4  cents  per  pound, O.SI 
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Calf  4. 

Age  when  received :  two  days. 

Breed :  grade  Durham,  heifer. 

Grain  consumed  dry. 

Foods  fed :  equal  parts  of  fresh  and  skim  milk  during 
first  nine  days,  then  skim-milk  and  wheat  flour,  followed  for 
a  few  days  by  skim-milk  and  equal  parts  of  wheat  flour  and 
old-process  linseed  meal,  and  finally  skim-milk  and  equal 
parts  of  Buffalo  gluten  feed  and  wheat  middUngs. 

Financial  Statement, 

Debit  Credit. 

Origiaal  cost  of  calf, 

6.56  pounds  wheat  flour,  at  2  cents, 
1 .  90  pounds  old-process  linseed  meal,  at  926  per  ton, 
IS. 31  pounds  gluten  feed,  at  t20  per  ton, 
12.44  pounds  wheat  middlings,  at  t22  per  ton, 
32.00  quarts  fresh  milk,  at  3  cents,  .... 
185.00  pounds  live  weight,  at  4}  cents,      ...  -  |8  82 

873 .  00  quarts  skim-milk  returned, 


•1  00 

0  18 

0  08 

0  13 

0  14 

0  96 

5  98 

»8  82 

t8  82 


Cento. 


Price  returned  per  quart  for  skim-milk  fed, 0.68 

Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 

brings  4  cents  per  pound, 0.57 


Calp  5. 

Age  when  received :  three  days. 

Sreed :  grade  unknown,  heifer. 

Foods  fed :  equal  parts  of  fresh  and  skim  milk  for  the 
first  week,  and  after  that  (excepting  skim-milk  and  a  small 
amount  of  equal  parts  of  Buffitlo  gluten  feed  and  wheat 
middlings)  skim-milk  entirely. 
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Calf  5  —  Conclttded. 


Financial  SUUement. 

Debit. 

CreLt 

Original  cost  of  calf, 

2.40  pounds  wheat  middlings,  at  f22  per  ton, 
2.40  pounds  gluten  feed,  at  $20  per  ton, 
27.00  quarts  fresh  milk,  at  8  cents,  .... 

189.25  pounds  live  weight,  at  4^  cents, 

936.50  quarts  skim-milk  returned,      .... 

II  00 
0  03 
0  02 
0  81 

18  51 

6  65 

i 

18  51  ' 

1 

18  51 

Cfoo. 


Price  returned  per  quart  for  skim-milk  fed, 0.71 

Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 
brings  4  cents  per  pound,  % 0.61 

Calf  6. 
Age  when  received :  three  days. 
Breed :  grade  Holstein,  heifer. 

Foods  fed :  for  first  nine  days  equal  parts  of  whole  and 
skim  milk  and  then  skim-milk  only. 


Financial  Statement, 


Original  cost  of  calf,    .... 
40.00  quarts  fresh  milk,  at  3  cents,  . 
166.50  pounds  live  weight,  at  4  cents, 
617.00  quarts  skim-milk  returned, 


.        . 


.        • 


.        . 


Price  returned  per  quart  for  skim-milk  fed,   .... 
Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 
brings  4J  cents  per  pound, "•" 
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Calp  7. 

Age  when  received :  three  days. 

Breed :  grade  Shorthorn,  heifer. 

Foods  fed:  for  first  nine  days  equal  parts  of  whole 
and  skim  milk,  afterwards  skim-milk  exclusively ,  excepting 
twenty-five  ounces  of  cod^iver  oil  in  addition  to  milk  during 
nineteen  days. 

Financial  Statement. 


D«blt. 

Credit. 

Original  cost  of  calf,  .        .        .        . 

11  00 

- 

25.00  ounces  cod  liver  oil,  at  2.4  cents,    . 

0  60 

- 

34.00  quarts  whole  milk,  at  3  cents, .... 

1  02 

- 

157.25  pounds  live  weight,  at  4  cents. 

- 

16  28 

621.00  quarts  skim-milk  returned,      .... 

3  66 

- 

16  28 

16  28 

Cent!. 


Price  returned  per  quart  for  skim-milk  fed, 0.59 

Price  returned  per  quart  for  skim-milk  fed,  when  live  weight 
brings  4^  cents  per  pound, 0.72 


Summary  of  Above  Results. 

1.  Price   returned   per  quart   for  skim-milk,  when   live 
weight  sells  at  4^  cents  per  pound :  — 

Cents. 

Calves  1,  2,  8  and  4  (grain  and  skim-milk), 0.77 

Calves  5,  6  and  7  (skim-milk  alone), 0.75 

Average  of  seven  calves, 0.76 

2,  Price  returned   per  quart  for  skim-milk,  when  live 
weight  sells  at  4  cents  per  pound  :  — 

Cents. 

Calves  1,  2,  3  and  4  (grain  and  skim-milk), 0.64 

Calves  5,  6  and  7  (skim-milk  alone), 0.63 

Average  of  seven  calves, 0.63 
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Additional  Interesting  Facts  {Average  of  Seven  Cahes), 

Average  daily  gain  in  live  weight,  .        .        .        .     1 .  49  pouiub. 

Dry  matter  required  to  produce  1  pound  live  weight,     .    1 .  77  pounds. 
Dry  matter  required  to  produce  1  pound  dressed  weight, .    2 .  98  pomjck 

Shrinkage  in  dressing, 44.22  percent 

Average  number  of  weeks  fed, 10 

Price  obtained  for  Skim-milk  per  Quart  'W'hen  fed 

TO  Pigs. 

Below  are  the  average  results  obtained  from  experiments 
with  forty  pigs,  being  six  distinct  lots,  fed  during  the  year* 
1890-91  and  1892-93.  In  this  number  grade  Chester  White? 
predominated,  but  several  Yorkshires,  Berkshires,  Pbland 
Chinas  and  Tamworths  are  also  included.  During  this  time 
the  grains  fed  had  the  following  average  cost  per  ton :  — 

Cora  meal, $34  50 

Wheat  bran, 22  » 

Buffalo  gluten  feed, 24  40 

Chicago  gluten  meal, 35  (0 

The  system  of  pig  feeding  developed  at  the  station  is  gen- 
erally known.  Those  not  familiar  with  the  experiments  will 
find  the  methods  described  in  this  report  at  the  end  of  the 
feeding  experiments  with  pigs  under  the  heading  '*  Practical 
rations  for  pig  feeding." 

To  obtain  the  returns  per  quart  for  skim-milk,  the  origiMl 
cost  of  the  pig  plus  the  cost  of  the  grains  fed  are  deducted 
from  the  value  obtained  for  the  dressed  weight.  The  dif- 
ference represents  the  value  of  the  skim-milk.  See  also  the 
same  method  in  the  calf  experiment. 


Statement. 

[Cents.] 


Dressed  Fork  sold  at— 

Cents. 

6 
Cents. 

63^ 
OenU. 

7 

Cents. 

T3» 
Onits. 

8 

Ona. 

Price  retunied  per  quart  for 
skim-milk  fed,     . 

0.21 

0.30 

0.46 

0.58 

0.70'  O.Sl 

1 
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Comments  on  the  Results. 

Tbe  experiments  have  shown  that  calves  grown  upon  skim- 
milk  alone  or  upon  skim-milk  and  grains  during  the  first 
eight  weeks  of  their  lives  make  good  gains  in  live  weight, 
namely,  from  0.9  to  2.13  pounds  per  day,  with  an  average 
of  1.49  pounds.  These  animals,  however,  put  on  very  little 
fat,  either  when  fed  on  skim-milk  alone  or  when  fed  on  skim- 
milk  and  grains.  They  were  not  able  to  digest  the  necessary 
amount  of  com  meal,  Buffalo  gluten  feed,  or  wheat  flour  or 
middlings,  when  fed  in  connection  with  the  nitrogenous  milk, 
to  promote  the  formation  of  fat. 

The  meat  of  the  animals  thus  described  was  quite  white  in 
appearance,  but  not  as  tender  as  calves  that  were  fed  whole 
milk.  The  ribs  and  flanks  of  animals  thus  fed  were  thinner 
than  those  consuming  whole  milk,  and  the  shrinkage  in 
dressing  is  from  5  to  7  per  cent.  more. 

Butchers  offered  from  4  to  4^  cents  per  pound  of  live 
weight,  whole-milk  veal  being  worth  at  the  time  5]^  to  6 
cents  per  pound.  It  is  to  be  remarked,  however,  that  at 
retail  as  much  per  pound  was  charged  for  the  skim-milk  as 
for  the  whole-milk  veal.  It  will  be  noticed  that  when  skim- 
milk  veal,  so  called,  brought  4  cents  per  pound  of  live  weight, 
an  average  of  0.63  of  a  cent  per  quart  or  2.52  cents  per 
gallon  was  obtained  for  the  skim-milk  fed ;  while  when  live 
weight  brought  4 J  cents  per  pound  the  return  for  the  skim- 
milk  was  0.76  of  a  cent  per  quart,  or  3  cents  per  gallon. 
When  the  skim-milk  was  fed  to  pigs,  and  dressed  pork 
brought  5^  cents  per  pound,  there  was  a  return  of  0.2  of  a 
cent  per  quart  for  the  milk ;  and  when  dressed  pork  brought 
7  cents  per  pound,  0.6  of  a  cent  was  obtained  per  quart  for 
the  milk,  and  0.7  of  a  cent  was  obtained  when  dressed  pork 
brought  7^  cents  per  pound. 

These  results  are  interesting  and  instructive,  and  worthy 
of  the  careful  consideration  of  dairy  farmers.  It  must  be 
admitted  that  calves  require  rather  more  attention  than  pigs. 
The  milk  must  not  be  sour  and  must  be  fed  warm,  and  their 
condition  must  be  carefully  watched  lest  they  be  attacked 
with  scours.  A  small  quantity  of  lime  water  added  to  the 
milk  at  each  feeding  seems  to  act  as  a  preventive. 
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No  beneficial  results  were  noticed  when  cod  liver  oil  was 
fed  in  small  quantities  to  calf  7.  Its  smell  and  taste  were 
obnoxious  to  the  calf,  and  quite  often  he  refused  the  milk 
containing  it. 

The  experiment  indicates  that,  in  order  to  secure  the  great- 
est profit,  it  is  not  wise  as  a  rule  to  feed  calves  as  abore 
described  after  they  have  reached  160  pounds  of  live  weight. 
The  daily  gain  decreases  and  the  food  consumption  steadily 
increases,  so  that  the  commercial  value  of  a  pound  of  lire 
weight  is  about  balanced  by  the  cost  of  the  food  consumed 
to  produce  it. 

This  experiment  is  presented  as  the  beginning  of  a  series 
designed  for  the  purpose  of  studying  the  most  economical 
way  in  which  to  feed  skim-milk  to  growing  calves,  especially 
to  calves  intended  for  veal.  'WTiole  milk  forms  a  complete 
food  for  calves,  and  by  its  use  they  can  be  sold  from  five  to 
seven  weeks  from  birth  in  a  fat  condition.  How  to  secure 
a  food  equal  in  its  effect  to  whole  milk  by  utilizing  the  skim- 
milk  and  substituting  a  cheaper  fattening  material  in  place 
of  the  cream  removed,  is  the  problem  for  future  solution. 

Tables  showing  Average  Daily  Food  Consumftion  and  Gad 

IN  Live  Weight. 

Calf  1. 


WEEKLY  PERIODS 

Weight 
of  Animal 
(Pounds) 

Average  DaJly 
Amount  of 

Grain 
consumed 
(Ounces). 

Atbbagb  Daily  A»«>ot  >  J 
Milk  cosstme^ 

(Datks). 

Fresh  Milk 
((Quarts). 

Skim-iu^ 
(Quart*  ■. 

April  4-7, 

^ 

1 

8.33 

4.70 

u, 

99.50 

7.14 

- 

8.86 

21, 

117.25 

10.00 

- 

10.00 

28,         . 

132.25 

12.86 

- 

lO.CP^ 

May       4, 

160.25 

16.71 

- 

11.4:^ 

11, 

167.75 

20.00 

- 

9.71 

18, 

180.25 

28.57 

^ 

8.00 

25,     .    . 

177.00 

21.14 

"■       1 

7.57 

27, 

177.00 

28.00 

- 

e.Oi) 

Total  gain 

in  54  days, 

77.50 

18.05 

1 

8.70 

Average  daily  gain, . 

1.43 

— 

1 
1 

- 
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Calf  2. 


WEEKLT  PEBIODS 
(Datbs). 


Weight 
of  Animal 
(Pound*). 


April    18, 
24, 
May       4,* 

11, 
18, 
25, 
Jane  1, 
8, 
15, 
22, 
26, 

Total  gain  in  70  days. 
Average  daily  gain, . 


74.00 
77.25 
88.00 
105.75 
117.75 
125.75 
137.50 
152.00 
163.75 
173.25 
175.50 


101.50 
1.45 


Average  Daily 
Amount  of 

Grain 
consumed 
(Ounces). 


8.57 

12.14 

8.72 

9.58 

10.86 

16.50 


10.23 


Average  Daily  Auovm  or 
Milk  consumed. 


Frosh  Milk 
(Quarts). 


1.64 
5.40 

2.57 


Sklm-milk 
(Quarts). 


3.21 

0.05 

7.14 
12.00 
11.14 
10.00 

9.57 
10.00 
10.00 

9.50 


8.26 


•  Ten-day  period. 


Calf 

3. 

April  21,  . 

53.25 

.. 

». 

«• 

May     4,* 

59.00 

- 

3.53 

1.13 

11,  . 

73.25 

- 

3.43 

5.30 

18,  . 

84.25 

- 

- 

11.00 

25,  . 

92.25 

- 

- 

11.43 

June     1,  . 

99.25 

- 

- 

12.00 

8,  . 

109.50 

7.58 

- 

10.71 

15,  . 

118.25 

7.14 

- 

10.00 

22,  . 

125.25 

6.86 

- 

10.00 

29,  . 

137.25 

10.86 

-    . 

9.71 

July     6,  . 

148.00 

12.00 

- 

10.00 

13,  . 

155.50 

15.72 

- 

10.00 

21,  . 

160.25 

13.00 

- 

11.75 

Total  gain  i 

n  92  days, 

107.00 

10.45 

- 

8.78 

Average  daily  gain,  . 

1.16 

- 

— 

- 

Fifteen-day  period. 
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Calf  4. 


WEEKLY  PERIODS 

Weight 
of  Animal 
(Pounds). 

ATenge  D«ib' 
Amount  of 

Grain 
oonsumod 
(Ounces). 

AvBRAGB  Daxlt  Amoitt  (a 
Milk  coKacMUt. 

(Datu). 

Fresh  Milk 
(QnarU). 

SUm-Eil 
(Qaart»i. 

June  10,  . 

70.75 

_           1 

1 
1 

• 

16,  . 

78.75 

t 

3.14 

3.U 

23,  . 

88.25 

- 

1.43 

8.00 

30,  . 

101.25 

- 

1 

10.57 

July     7,  . 

118.75 

— 

1 

9.0«3 

14,  .        . 

127.00 

7.43 

9.71 

21,  . 

142.00 

8.14 

10.00 

28,  . 

152.00 

8.57 

- 

10.00 

Aug.    4,  . 

154.50 

7.43 

^^ 

ll.U 

11,  .        . 

163.25 

8.57 

12.C^) 

18,  . 

175.00 

10.00 

- 

12.00 

25,. 

180.75 

11.14 

- 

'      12.00 

1 

Sept.    4,  . 

185.00 

12.60 

- 

;      12.W 

Total  gain  i 

m  87  days. 

114.25 

9.23 

- 

9.96 

Average  daily  gain,   . 

1.31 

— 

— 

" 

Calf  5. 


July  22,  . 

28,  . 

Aug.    4,  . 

11,  . 

18,  . 

25,  . 

Sept    1,  . 

8,. 

15,  . 

22,  . 
Oct      1,  . 

Total  gain  in  72  days, 
Average  daily  gain,   . 


70.00 
83.50 
96.00 
108.75 
112.50 
122.75 
128.25 
141.50 
157 . 25 
178.50 
189.25 


119.25 
1.63 


3.14 
7.71 


4.74 


4.U 
10.86 
12.0«} 
10.71 

io.a> 

12.v^ 
17.71 

20.00 
20.00 


12.S1 
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Calf  6. 


WEEKLY  PERIODS 

Weight 
of  Animal 
(Pounds). 

Average  Daily 
Amount  of 

Grain 
conaumed 
(Ounces). 

AvKRAOK  Daily  Amoust  or 
■     Milk  coxsi'med. 

(Datks). 

Fresii  Milk 
(Quarts). 

Skim-milk 
(Quarts). 

Sept  29,  . 

68.00 

- 

- 

- 

Oct.      5,  . 

83.76 

- 

8.71 

3.71 

12,  . 

95.25 

1 

2.00 

8.00 

19,  . 

110.50 

- 

11.29 

26,  . 

126.50 

- 

- 

13.71 

Nov.     2,  . 

137.00 

- 

- 

13.71 

9,  . 

1                •               • 

152.50 

- 

- 

14.86 

19,  . 

m  52  days, 

169.50 

- 

- 

16.00 

Total  gain  i 

101.50 

- 

- 

11.61 

Average  dai 

ilygain,   . 

1.95 

- 

- 

- 

Calf  7. 


Oct.      1,  . 

1 

74.25 

- 

1 

- 

7,  . 

83.75 

- 

4.00 

4.57 

U,  .        , 

95.75 

- 

0.86 

9.43 

21,  . 

.       108.50 

- 

- 

11.71 

28,  . 

.       120.50 

- 

13.14 

Nov.     4,  , 

126.50 

- 

- 

11.68 

n, . 

.       141.50 

1 

- 

12.29 

18,  . 

,• 

.       155.50 

_        1 
■"        1 

- 

14.00 

24.  . 

1 

.       157.25 

- 

13.67 

Total  gain  i 

n  55  days 

83.00 

- 

- 

11.31 

Average  daily  gain,   , 

1.51 

1 
1 

- 

- 
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Tables  giving  Detailed  Rboord  of  Each  Calf. 


Calf  1. 


• 

1 

Datv 

• 

• 

« 

s 

s 

a 
a 

O 

a 

iz; 

Animal  at 
g of  Period 

1. 

Animal  at 
Period 

). 

1    'li' 

£ 

a 

1 

OF  Pkriodb. 

9 

1 

B 

• 

fi 

S 

OQ 

1 

6 

h 

9-- 
< 

^4    --^ 

eg         3s; 

I. 

April  4  to  April  21, 

10.00 

156.00 

190.00 

eO 

■ 

•  • 

90.50 

132.25 

1.82      3.S 

n. 

April  22  to  May     6, 

- 

ISO.OO 

227.00 

1^ 

a 

132.25 

160.25 

2.00      3.00 

m. 

May      e  to  May  27, 

- 

183.00 

586.00 

•  • 

100.25 

177.00 

0.76      7.2! 

Total  Amount  of  Feed  consumed  from 

April  4  to  May  27, 1893. 

Dry  Matter 
(Pounds). 

ToUICost. 

Kanoml 

TaJoe 
Obutiubk. 

10.00  quarts  whole  milk, 
489.00  quarts  skim-milk,  .... 
55.20  pounds  com  meal, . 

2.97 

100.72 

43.80 

10  30 
2  20 
0  63 

$0  02 
0  81 

0  10 

147.49 

t3  13 

f0  93 

Live  weight  of  the  animal  at  the  beginning  of  the  experiment,  99 .  oO  lb& 

Live  weight  of  the  animal  at  the  end  of  the  experiment,         .  177.00  " 

Live  weight  gained  during  the  experiment,  .        .        .        .  77.50" 

Dressed  weight  of  the  animal, 100.00" 


Loss  in  weight  by  dressing,  43.50  per  cent, 
Pounds  of  dry  matter  to  produce  1  pound  of  live  weight,   . 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight, 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


77.00  " 
1.93  " 
3.87  - 
4.04  ce. 
8.00 


4* 
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Caif  2. 


• 
0-4 

a 

1 

Bats 
OP  Periods. 

Whole  Milk  (QnarU). 

■ 

M 

1 
1 

• 

i 

a 
a 

O 

1 

o 

luten  Feed 

(Oaneea) . 

Id-prooesa  Linseed 
Meal  (Ounoes). 

• 

1 

s  • 

P.'S 

height  of  Animal  at 
Beginning  of  Period 
(Pounds). 

height  of  Animal  at 
Bud  of  Period 
(Pounds).                1 

▼erage  Dally  Gain  1 
(Poundi).                 1 

Mt    of    Feed    per 
Pound    of    Live 
Weight    Gained 
(CenU). 

b. 

00 

6 

O 

O 

< 

^        1^ 

< 

y 

I. 

Apr.  18  to  May  12. 

88.60 

90.60 

- 

- 

- 

S 

74.00  106.75 

1.27 

0.17 

II. 

May  13  to  Jane  2, 

- 

230.00 

130.00 

- 

- 

o 

106.761 187.50 

1.51 

8.56 

Til. 

Jane  3  to  Jane  16, 

- 

137.00 

- 

00.00 

00.00 

s 

187.60 

108.76 

1.87 

2.73 

IV. 

Jane  17  to  Jane  20, 

- 

08.00 

- 

60.00 

00.00 

163.76 

176.60 

1.17 

4.50 

Total  Amount  of  Feed  consumed  from  April  18  to  June  26^  1893, 


Dry  Matter 
(Pounds). 

ToUl  Cost. 

Manorial 

Valne 
ObUlnable. 

83.50  qaarts  whole  milk, 

24.81 

12  51 

10  15 

555.50  quarts  sklm-milk, .... 

116.01 

2  50 

0  93 

8.10  poiind.«  com  meal, 

6.94 

0  09 

0  02 

8.44  pomids  Buffalo  gluten  feed, . 

7.65 

0  08 

0  04 

8.44  pounds  old-process  linseed  meal, . 

7.49 

0  11 

0  06 

162.90 

15  29 

11  20 

Live  weight  of  the  animal  at  the  beginning  of  the  experiment,      74 .  00  lbs. 
Live  w^eight  of  the  animal  at  the  end  of  the  experiment. 
Live  weight  gained  during  the  experiment,  • 

Dressed  weight  of  the  animal, 

Loss  in  weight  by  dressing,  48  per  cent., 
Pounds  of  dry  matter  to  produce  1  pound  of  live  weight. 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


175.50  " 

101.50  •* 

92.00  " 

83.50  " 

1.60  " 

8.04  " 

5.21  cts. 

4.02  " 
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Calf  3. 


i 

e 

Datb 
OF  Pbkiods. 

• 

i 

c( 

a 

i 

c 

• 

•s- 
& 

M 

1 

• 

i 

a 
a 

O 

8 

(Ouneea). 

roeeaa  Llnaeed 
kl  (Ouneea). 

ozlmate  Kutri- 
Ratlo. 

bt  of  Animal  at 
inning  of  Period 
unda). 

btof  Animal  at 
d  of  Period 
unda). 

a 

-a    . 
o 

2P» 

jjo 

oar5 

1 

a 

e 

o 

1 

9-5 

sat 

ppr 
Uve 

!%«'' 

& 

& 

6 

O 

o 

< 

<     p 

I. 

Apr.  21  to  Jane  2, 

77.00 

2M.0O 

10.00 

- 

- 

68.25 

W.tt   1.10 

7.80 

IL 

Jane  8  to  June  80, 

- 

281.00 

- 

118.60 

118.60 

00.25 

187.25 

1.86 

8.76 

m. 

July  1  to  July  81, 

- 

224.00 

- 

144.00 

144.00 

187.26 

100.25 

1.10 

S.S8 

Tbto/  ^moun^  of  Feed  consumed  from  April  21  to  July  21^  1893, 


Dry  Hatter 
(Poundf). 

Total  Cost 

ManorUl 

ralM 
Obtainable. 

77,00  quarts  whole  milk, 

22.88 

f  2  31 

10  14 

799.00  quarts  skim-milk, .... 

166.87 

3  59 

1  34 

0.62  pounds  com  meal. 

0.53 

0  01 

- 

16. 10  pounds  Buffalo  gluten  feed, . 

14.59 

0  16 

008 

16.10  pounds  old-process  linseed  meal,. 

14.80 

0  21 

0  12 

219.17 

16  28 

«167 

Live  weight  of  the  animal  at  the  beginning  of  the  experiment, 
Live  weight  of  the  animal  at  the  end  of  the  experiment. 
Live  weight  gained  during  the  experiment,  .... 

Dressed  weight  of  the  animal, 

Loss  in  weight  by  dressing, 

Pounds  of  dry  matter  to  produce  1  pound  of  live  weight,    • 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight. 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


53.25  lbs. 
160.25  « 
107.00  " 


2.08  - 

5.87  d& 
4.80  " 
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Calf  4. 


1 

b* 
a 

1 

Dati 

07  PSRIODB. 

• 

a 

JM 

s 

9 

• 

« 

& 

1 

8 
S 

CD 

s 
O 

§ 

1 

Old-proceee    Lin  seed 
Meal  (Oancea). 

« 

1 

e 

9 

O 

>-* 

I 

a 

a 

a 

5 

Wheat    Middlings 
(Ounces). 

Approximate  Nutritive  1 

Weight  of  Animal  at 
Beginning  of  Period 
(Poands). 

Weight  of  Animal  at 
End    of    Period 
(Poands). 

Average    Dally    Gain 
(Pounds). 

Cost  of  Peed  per  Pound 
of  Live  Weight  Gained 
(Cent*). 

I. 

Jane  10  to  June  80, 

32.00 

152.00 

- 

- 

- 

- 

• 

70.76 

101.75 

1.48 

6.80 

U. 

July    1  to  July  14, 

- 

181.00 

44.00 

- 

- 

- 

s 

101.75 

127.00 

1.80 

2.61 

in. 

July  16  to  Aug.  11. 

- 

802.00 

61.00 

80.00 

78.00 

02.00 

127.00 

163.25 

2.13 

4.87 

rv. 

AQg.l2toBept.  4, 

- 

288.00 

- 

- 

137.00 

137.00 

CI 

■  « 

168.25185.00 

0.90 

7.14 

Total  Amount  of  Feed  consumed  from  June  10  to  Sept,  4^  IS 93. 


Dry  Matter 
(Poands). 


Total  Cost 


Manurial 

Value 
Obtainable. 


32.00  quarts  whole  milk, 
873.00  quarts  skim-milk, .        .        .        . 

6.56  pounds  wheat  flour, 

1.90  pounds  old-process  linseed  meal, . 
13.31  pounds  Buffalo  gluten  feed, . 
12.44  pounds  wheat  middlings. 


9.49 

f  0  96 

180.18 

3  85 

6.78 

0  13 

1.69 

0  02 

12.06 

0  13 

11.06 

0  13 

220.21 

f  5  22 

$0  08 
1  43 
0  02 
0  01 
0  06 
0  05 


91  65 


Live  weight  of  the  animal  at  the  beginning  of  the  experiment. 
Live  weight  of  the  animal  at  the  end  of  the  experiment. 
Live  weight  gained  during  the  experiment,  . 

Dressed  weight  of  the  animal, 

Loss  in  weight  by  dressing,  45  per  cent.,      .... 
Poands  of  dry  matter  to  produce  1  pound  of  live  weight,    . 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight. 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


70.75  lbs. 

185.00  " 

114.25  " 

101.00  '* 

84.00  " 

1.98  *' 

3.61  " 

4.57  cts. 

3.12  *' 
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Calf  5. 


• 

i 

• 

m 
a 

■ 

•c 

a 

alat 
eriod 

a 

-s 

1 

Datb 

or  PXBIODt. 

0? 

M 

• 

M 

1 
1 

GQ 

a 

0 

r- 

1 

0 

5 

mm 

< 

ei4 

1= 

o  Ots 

oc*5 

365 

I. 

Jaly  22  to  Aug.  4. 

2T.0O 

105.00 

- 

- 

70.00 

06.00 

1.88 

4.83 

n. 

Aug.  6  to  Sept.  1, 

- 

297.60 

38.00 

38.00 

s 

06.00 

128.25 

1.12 

4.S4 

III. 

Sept.  2  to  Sept.  1ft, 

- 

214.00 

- 

- 

•  • 

128.25 

157.85 

2.00 

S.3S 

IV. 

8ept.l6  to  Oct.    1, 

- 

S20.00 

- 

- 

157.25 

189.25 

2.00 

4.50 

Total  Amount  of  Feed  consumed  from  July  22  to  Oct,  2, 1893. 


Dry  Matter 
(Pounds). 

Total  CocL 

Manorial 

Value 

Obtainable. 

27.00  quarts  whole  milk, 

8.02 

90  81 

to  05 

936.50  quarts  skim-milk, . 

195.58 

4  21 

1  67 

2.40  pounds  Buffalo  gluten  feed, . 

2.18 

0  02 

0  01 

2.40  pounds  wheat  middlings, 

2.13 

0  08 

0  01 

207.91 

t5  07 

91  64 

Live  weight  of  the  animal  at  the  beginning  of  the  experiment. 
Live  weight  of  the  animal  at  the  end  of  the  experiment, 
Live  weight  gained  during  the  experiment,  .... 

Dressed  weight  of  the  animal, 

Loss  in  weight  by  dressing,  43  per  cent.,      .... 
Founds  of  dry  matter  to  produce  1  pound  of  live  weight,    . 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight, 
Total  cost  of  feed  per  pound  of  live  weight  gained,     . 
Net  cost  of  feed  per  pound  of  live  weight  gained. 


70.00  lbs. 

189.25  " 

119.25  " 

108.00  " 

81.25  « 

1.74  *' 

2.67  " 

4.25  ct& 

3.72  •* 
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Calf  6. 


• 

s 

0 

alat 
eriod 

alat 
iod 

Average  Daily  Gain 
(Pounds). 

hi  end 

1 

£ 

a 

1 

Datx 

07  PSRIODB. 

& 

M 
1 

1 

M 

1 

• 

I 

M 

aa 

Approximate  N 
tive  Ratio. 

Weight  of  Anim 
Beginning  of  P 
(Pounds). 

Weight  of  Anim 
End  of  Per 
(Pounds). 

Cost  of  Feed 
Pound   of   L 
Weight    Ga 
(Cents). 

I. 

Sept.  29  to  Oct.  13,    . 

40.00 

92.00 

|a 

08.00 

96.25 

1.82 

5.92 

n. 

Oct.  14  to  Oct.  27,    . 

- 

179.00 

8« 

96.25 

125.50 

1.68 

2.66 

m. 

Oct.  28toNoT.19»    . 

- 

846.00 

135.60 

166.50 

1.78 

S.79 

Total  Amount  of  Feed  consumed  Jrom  Sept.  29  to  Nov.  19^  1893, 


Dry  Matter 
(Pounds). 


Total  Ooet. 


Manual 

Value 
Obtainable. 


40.00  quarts  whole  milk, 
617.00  quarts  skim-milk, . 


11.89 
128.86 

11  20 
2  77 

140.74 

|3  97 

$0  07 
1  04 


|1  11 


Live  weight  of  the  animal  at  the  beginning  of  the  experiment,      68 .  00  lbs 
Live  weight  of  the  animal  at  the  end  of  the  experiment,        .    166 .  50  *' 
Liveweightgained  during  the  experiment,  .        .        .        .98.50" 

Dressed  weight  of  the  animal, 90.00  " 

Loss  in  weight  by  dressing,  45  per  cent.,      .... 
Founds  of  dry  matter  to  produce  1  pound  of  live  weight,    . 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight. 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


46.50  " 
1.43  " 
2.37   " 
4.03  cts. 
2.90  " 
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Calf  7. 


I 


I. 
II. 
III. 


Datb 
op  psbiods. 


Oct.  1  to  Oct.  13, 
Oct.  U  to  Oct.  27, 
Oct.  28  to  Not.  24, 


I 

a 
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S 

>>^ 

M 

a 
a 

M 
OQ 


a 


2i 
II 


-r 

m  9 

a&i 


..  o 
o  o-o 
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oil 

<; 


s  >  S 

■n     #^ 

s    ^*   ^ 


o 


s  a 

2^E 


34.00 

80.00 
174.00 

25.00 

8 

• 

e« 

m  • 

74.25 
05.75 

05.75 
120.50 

1.65 
1.77 

- 

361.00 

- 

r< 

120.50 

157.25 

1.31 

6.62 
5.M 
4.30 


Total  AtnourU  of  Feed  eonntmed  from  Oct.  I  to  Nov.  24, 1893, 


DryMmtter 
(Pound*). 


Total  G(Mt, 


Mannria] 

Taloe 
OMainable. 


84.00  quarts  whole  milk, 
621.00  quarts  skim-milk, « 
25.00  ounces  cod  liver  oil. 


10.24 

11  02 

129.69 

2  79 

1.66 

0  60 

141.49 

14  41 

to  06 
104 


1110 


Live  weight  of  the  animal  at  the  beginning  of  the  experiment,      74 .  25  lbs. 

Live  weight  of  the  animal  at  the  end  of  the  experiment,         .  157 .  2b  ^ 

Live  weight  gained  during  the  experiment,  .        .  .  83.00  " 

Dressed  weight  of  the  animal, 91.00  •* 


Loss  in  weight  by  dressing,  42  per  cent,      .... 
Pounds  of  dry  matter  to  produce  1  pound  of  live  weight,    . 
Pounds  of  dry  matter  to  produce  1  pound  of  dressed  weight. 
Total  cost  of  feed  per  pound  of  live  weight  gained,    . 
Net  cost  of  feed  per  pound  of  live  weight  gained, 


66.25  - 
1.70  " 
2.94  " 
5.31  cts. 
3.99  " 


Local  Market  Cost  per  Ton  of  the  Various  Articles  of  Fodder 

used. 
Com  meal,     .        .        .        .        .        .        .       ',        .         .        .    $23  00 

Buffalo  gluten  feed, 20  00 

Old-process  linseed  meal, 26  •*'' 

Wheat  middlings, 22  00 

Skim-milk,  per  gallon, >  1.8  cts. 

Whole  milk,  per  quart, 3.0  cts 

Wheat  flour,  per  pound, 2.0  cts. 

Cod  liver  oil,  per  gallon, |3  00 
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Analyses  of  Fodder  Articles  used. 


FODDBR  AHALT8S8. 


Com 
Meai. 


Buffalo 
Glnten 
Feed. 


Old. 
proceM 
Linseed 

Meal. 


Wheat 

Mid. 

dUngs. 


Skim, 
milk. 


Whole 
Milk. 


MoistareatlOO*G., 
Dry  matter,    •       • 


•       • 


AnalytU  fkf  Dry  Matter, 
Crude  ash,      .... 

**     eelluloee,     . 

••      fat 

**     protein, 
Non.nltrogenomi  extract  matter, 


14.24* 

0.88 

11.21 

11.12 

90.42 

85.76 

90.62 

88.79 

88.88 

9.68 

100.00 

100.00 

100.00 

100.00 

100.00 

1.68 

0.98 

6.97 

8.48 

8.14 

1.93 

8.06 

8.21 

3.97 

- 

8.27 

14.47 

8.27 

6.92 

2.61 

10.26 

26.79 

86.76 

20.07 

86.28 

82.91 

60.70 

30.80 

66.66 

64.02 

100.00 

100.00 

100.00 

100.00 

100.00 

86.18 

18.82 

100.00 

6.35 

33.43 

26.38 

36.89 

100.00 


*  Moisture,  as  fed  to  oalf  1, 20.67. 


Fertilizing  ConstittLeats. 
[Nitrogen  17^  oents,  phosphoric  acid  5  cents,  potassinro  oxide  9}  obdxs,  per  ponnd.] 


Fbhtilizkb  Analtsbs. 


Moisture,    . 
Nitrogen,    . 
Phoephorio  add. 
Potassium  ozlde. 
Value  per  2,000  pounds, 
Mannrial  value  obtainable,* 


Wheat 

Flour. 

Com 

Meal. 

Buffalo 
Gluten 
Feed. 

Old. 
process 
Linseed 

Meal. 

Wheat 

Mid. 

dUngs. 

Skim, 
milk. 

12.60 

14.24 

1.90 

1.41 

0.24 

0.70 

0.18 

0.40 

$7  09 

$6  08 

U*     ' 

496 

4  26 

Whole 
Milk. 


9.38 

11.21 

11.12 

90.42 

8.73 

6.22 

2.84 

0.62 

0.46 

1.78 

1.64 

0.18 

0.10 

1.21 

0.87 

0.19 

$13  63 

$21  38 

$12  44 

$2  21 

9  fri 

14  97 

8  71 

1  66 

86.18 
0.66 
0.10 
0.17 

$2  34 
1  64 


*  Allowing  thirty  per  cent,  of  the  fertilizing  constituents  to  be  retained  in  the  system  of 
the  growing  animal. 
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VI. 


DIGESTION  EXPERIMENTS  WITH   SHEEP. 

By  J.  B.  LiNDSEY.* 

Experiments  to  determine  the  digestibility  of  various  foods 
have  been  conducted  quite  extensively  in  Germany  for  the 
last  twenty-five  years,  and  during  the  past  ten  years  many 
experiments  of  a  similar  nature  have  been  carried  out  by 
various  experiment  stations  in  the  United  States. 

Value  of  Digestion  Experiments. 

1.  A  food  is  valuable  as  a  source  of  nourishment  only  in 
so  far  as  its  various  constituents  can  be  digested  and  assimi- 
lated. Two  kinds  of  hay,  one  early  and  the  other  late  cut, 
might  be  consumed  in  equal  quantities  by  an  animal,  yet  the 
early  cut  hay,  having  from  ten  to  fifteen  per  cent,  more  di- 
gestible matter,  would  prove  the  more  valuable  fodder. 

For  one  to  form  an  intelligent  opinion  as  to  the  value  of 
difierent  fodder  stuiTs,  the  amount  of  digestible  matter  they 
contain  must  be  known. 

2.  It  has  been  demonstrated  that,  in  order  to  keep  a  milch 
cow  of  one  thousand  pounds  live  weight  in  good  condition 
and  to  enable  her  to  give  the  largest  quantity  of  milk,  she 
needs  approximately  2.5  to  3  pounds  of  digestible  protein, 
.5  pound  of  digestible  fat  and  12.5  pounds  of  digestible 
carbohydrates  daily. 

In  combining  the  various  foods  so  as  to  furnish  approxi- 
mately such  a  ration,  it  is  absolutely  essential  that  one  should 
know  the  various  percentages  of  the  different  digestible  con- 
stituents they  contain. 


•  It  is  desired  to  acknowledge  the  efficient  and  painstaking  services  rendered  hr 
Messrs.  E  B.  Holland,  C.  H.  Johnson,  C.  H.  Jones  and  H.  D.  Haskins.  Mr.  John- 
son assisted  in  the  sUble  and  laboratory,  Messrs.  Jones  and  Haskins  in  the  Uiban> 
txay,  and  Mr.  Holland  in  the  laboratory  and  in  collating  the  data. 
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What  the  Excreta  op  an  Animal  is. 

The  faeces  are  nothing  more  than  the  undigested  portion 
of  the  food.  It  is  the  portion  that  has  resisted  the  action 
of  the  various  secretions  of  the  stomach  and  digestive  fluids 
and  bacteria  of  the  intestines,  and  is  consequently  excreted 
by  the  animal  as  so  much  worthless  material.  The  urine  is 
entirely  distinct  from  the  faeces.  It  contains  the  water,  and 
the  end  products  of  the  digestion  of  the  nitrogenous  portion 
of  the  food,  —  the  urea  and  hippuric  acid,  —  which  have 
been  removed  from  the  blood  by  the  kidneys.  It  also  con- 
tains about  one-third  of  the  phosphoric  acid  and  nearly  all 
of  the  alkafies  of  the  food  consumed  that  have  not  been 
retained  in  the  animal's  system,  and  small  quantities  of  other 
materials  that  it  is  unnecessary  to  consider  in  this  connection. 

How  the  Digestible  Matter  of  a  Food  is  Determined. 

First  ascertain  the  amount  and  composition  of  the  food 
consumed  by  an  animal  in  a  given  length  of  time,  also  the 
amount  and  composition  of  the  fajces  or  undigested  portion  * 
excreted  in  the  same  time  on  the  basis  of  dry  matter.  The 
diflTerence  between  them  will  represent  the  amount  of  the 
various  constituents  of  the  food  digested. 

The  percentages  of  the  constituents  digested  are  called  the 
digestion  coefficients. 

DESCRIPTION  OF  THE  PRESENT  EXPERIMENT. 

It  has  been  found  that  ruminants  —  cows,  steers,  sheep, 
etc.  — digest  very  nearly  equal  quantities  of  the  same  foods.* 
Sheep  being  easier  to  work  with,  the  experiments  here  re- 
ported were  conducted  with  these  animals.  The  animals 
were  grade  Southdown  wethers.  Nos.  I.  and  II.  were  three- 
year-olds,  and  Nos.  III.  and  IV.  yearlings.  They  weighed 
about  one  hundred  pounds  each. 


•  See  exception  to  this  in  Pennsylvania  Station  Report,  page  46,  1890.  This 
experiment  showed  that  sheep  digested  fourteen  to  fifteen  per  cent,  less  dry  matter, 
oellnlose  and  nitrogen-free  extract  matter,  and  only  one-half  as  much  protein,  as  did 
steers,  In  iftse  of  ensilage  made  from  Borrell  and  Whitman  com. 
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The  animals  were  fed  a  certain  weighed  quantity  of  food 
for  fourteen  days.  The  first  seven  days  were  regarded  as 
a  preliminary  period.  This  preliminary  time  allowed  the 
animals  to  become  accustomed  to  the  new  feed,  and  to  dBm- 
inate  all  the  previous  foods  from  the  intestines.  The  ^^mwA 
were  fed  a  so-called  maintenance  ration,  which  is  a  qoantity 
of  food  sufficient  to  keep  them  in  good  health  and  condifioii, 
without  either  gaining  or  losing  in  weight.  During  the  last 
seven  days  the  fseces  were  carefully  collected  and  BJOcantAj 
weighed  9  and  an  aliquot  part  — one-tenth  —  dried  daily  aad 
preserved  for  analysis. 

The  temperature  of  the  barn,  amount  of  water  dnnk  nd 
the  amount  and  specific  gravity  of  the  urine  w^el^  also  wte- 
fully  noted. 

The  food  fed  was  weighed  out  in  advance  for  the  entire 
period,  carefully  sampled,  moisture  determinations  made  at 
once,  and  a  sample  reserved  for  complete  analysis.  The 
animals  were  weighed  at  the  beginning  and  end  of  each 
quantitative  period. 

Method  employed  in  Collecting  the  F^ces  and  Urine. 

The  cut  presented  in  connection  with  this  experiment 
gives  a  clear  idea  of  the  arrangement.  The  animals  were 
confined  in  wooden  stalls,  forty-two  inches  long  by  twenty- 
four  inches  wide,  raised  fourteen  inches  above  the  bam 
floor. 

By  means  of  a  light  leather  harness  a  rubber  bag  i^ 
securely  attached  behind,  to  collect  the  faeces,  and  a  rubber 
funnel  conducts  the  urine  down  into  a  bottle  placed  beneath 
the  stall.  The  ani^ial  stands  upon  cushions  of  about  one 
and  one-half  inches  in  thickness. 

Water  is  before  the  animal  at  all  times,  contained  in  a 
galvanized-iron  pan,  placed  on  a  bracket,  as  in  figure  I. 

The  food  is  given  in  a  large  zinc  pan,  which  is  made  to  fit 
tightly  into  the  stall  and  can  be  removed  at  will  (see  just 
below  figure  4) . 

The  feeces  were  collected  twice  daily  in  large  glass-stoppeicd 
bottles,  and  every  morning  one-tenth  of  the  twenty-four 
hours'  collection  was  dried  and  preserved. 
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Analytical  Methods. 

At  the  close  of  the  period  these  daily  *' tenths,"  after 
being  weighed  in  an  approximately  air-dry  condition,  were 
mixed,  and  after  beinf;  once  run  through  a  coarse  grinding 
.mill  to  break  the  pellets,  duplicate  dry  matter  determinations 
were  made  and  the  material  then  ground  fine  for  a  complete 
analysis. 

Moisture  determinations  were  made  in  an  air  bath  at  a 
temperature  of  102°  to  103'*  C,  about  seven  grams  of  sub- 
stance being  taken.  Total  nitrogen  was  determined  by  the 
Kjeldahl  method.  The  &t  was  extracted  with  anhydrous 
ether.  The  methods  for  the  determination  of  ash  and  cellu- 
lose were  those  described  by  the  Association  of  Official  Agri- 
cultural Chemists. 

The  Feeds  tested. 

The  object  in  making  these  experiments  has  been  to  obtain 
a  knowledge  of  the  comparative  digestibility  of  the  various 
concentrated  by-products,  so  called,  that  are  being  so  exten- 
sively offered  for  sale  in  our  Massachusetts  markets.  The 
digestibility  of  hay  of  mixed  grasses  grown  upon  the  station 
grounds  was  first  determined,  and  then  a  certain  amount  of 
the  concentrated  food  was  substituted  for  an  equal  amount 
of  the  hay,  as  the  data  that  is  to  follow  will  show. 

Brief  Description  of  the  Feeds  tested. 

-H^y  of  Mixed  Gh'osses. 

The  hay  is  intended  to  be  a  fair  average  of  that  grown 
upon  the  station  grounds.  It  was  harvested  the  latter  part 
of  June,  when  the  various  grasses  were  in  blossom.  The 
^^rasses  composing  the  same  were  principally  herd's  grass, 
red  top,  Kentucky  blue-grass,  meaclow  fescue,  sweet-scented 
vernal  grass  and  a  fair  sprinkling  of  clover. 

Buffalo  Gluten  Feed. 

This  is  a  by-product  in  the  manufacture  of  starch  from 
com.     The  starch  is  separated  from  the  yellow  or  albuminous 
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part  of  the  grain  by  means  of  water.  The  hulls  and  germs 
are  separated  by  screening.  After  the  starch  is  removed 
the  yellow  or  flinty  portion  is  mixed  with  the  germs  aod 
hulls.     The  mixture  is  kiln  dried  and  partially  ground. 

New  and  Old  Process  Linseed  Meals. 

Linseed  meal  is  that  part  of  the  seed  of  the  flax  remaining 
aft«r  the  oil  has  been  removed.  In  case  of  the  new-process 
meal  the  fat  is  more  thoroughly  removed.  Both  products 
were  in  good  mechanical  condition,  and  after  a  few  days  the 
animals  consumed  them  eagerly. 

Dried  Brewers?  Ghrains. 

This  is  that  part  of  the  barley  remaining  after  the  starch 
has  been  largely  removed  by  sprouting  and  fermentation. 
In  order  that  the  grains  can  be  transported  they  are  eventually 
kiln  dried.     The  sample  was  in  excellent  condition. 

Com  Cobs. 

These  cobs  were  ground  as  fine  as  was  practicable  by  our 
local  miller.  When  fed  they  were  mixed  with  about  one- 
half  their  weight  of  linseed  meal. 

Spring  and  Winter  Wheat  Brans. 

These  brans  were  in  good  condition,  and,  so  far  as  chemical 
analysis  indicates,  had  approximately  the  same  composition. 

Wheat  Middlings. 

This  was  a  very  good  quality  of  middlings,  being  ground 
as  fine  as  flour.     It  was  quite  light  in  color. 

The  table  of  analysis  of  the  above  feeds  will  be  found  a 
few  pages  farther  on. 

A  SINGLE  ILLUSTRATION 

Showing  how  the  digestibility  of  a  fodder  is  determined. 
Solid  manure  equals  the  undigested  part  of  food. 
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EngU^  Hay. 


Dry 
Matter 

(Grams) . 

Orode 
Cellnloee 
(Grams). 

Orode 

Fat 

(Grams). 

Omde 

Protein 

(Grams). 

Bztraet 

Matter 
(Grams). 

900  grams  hay  fed,  equal  to  . 

809.3  grama  maoare  excreted,  equal  to 

785.30 
337.95 

250.58 
107.00 

23.57 
12.81 

82.58 
84.04 

848.09 
146.89 

Amount  of  bay  digested. 

Per  cent,  digested 

427.41 
55.84 

143.58 
57.30 

10.70 
45.65 

47.94 
58.06 

202.80 
68.16 

A  detailed  account  of  the  various  digestion  experiments 
made  at  this  station  during  the  past  year  will  be  found  in 
the  pages  following.  In  the  table  below  is  presented  a 
r^um6  of  the  results  obtained :  — 
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Brief  Remarks  on  the  Above  Results. 

The  Buflalo  gluten  feed  proves  to  be  quite  digestible.  The 
fat  has  approximately  the  same  degree  of  digestibility  as  in 
com  meal,  while  the  protein  appears  even  more  digestible. 
The  cellulose  and  extract  mq-tter,  however,  fall  somewhat 
below  those  of  the  corn  meal,  as  would  be  expected. 

The  new  and  old  process  linseed  meals  compare  very  favor- 
ably with  each  other,  only  slight  differences  being  observed. 

Corn  cobs  appear  fully  as  digestible  as  a  good  quality  of 
English  hay,  with  the  exception  of  the  protein,  of  which  they 
contain  but  a  small  amount. 

Dried  brewers'  grains  and  wheat  bran  approach  each  other 
very  closely  in  the  amount  of  dry  matter  digested.  The 
digestibility  of  the  protein  in  both  cases  appears  practically 
identical.  The  fat  in  the  brewers'  grains  appears  rather  more 
digestible  than  that  in  the  bran,  while  in  case  of  the  extract 
matter  the  opposite  is  the  result. 

Winter  wheat  bran  genemlly  costs  about  two  dollars  per 
ton  more  in  the  retail  markets  than  does  the  spring  bran, 
and  it  was  our  object  to  see  if  analysis  and  digestibility  war- 
i-anted  this  extra  price.  So  far  as  composition  is  concerned, 
the  two  brans  are  practically  alike.  We  regret  that  at  pres- 
ent positive  conclusions  cannot  be  drawn  from  the  digestion 
experiments.  In  case  of  the  winter  wheat  bran,  through  an 
unfortunate  circumstance  only  the  results  obtained  with  one 
sheep  can  be  presented.  From  the  results  offered  it  will  be 
noticed  that  the  protein  and  extract  matter  have  almost  iden- 
tical coefficients,  but  the  fat  appears  rather  more  digestible 
in  the  spring  bran,  and  the  cellulose  more  digestible  in  the 
winter  bran.  As  these  two  latter  ingredients  are  of  minor 
importance,  however,  because  of  their  comparative  small 
absolute  percentage  when  compared  with  the  protein  and 
extract  matter,  the  comparative  value  of  the  two  brans 
would  not  be  seriously  affected.  Therefore  the  results  thus 
far  would  indicate  no  material  difference  between  the  two 
brans.  The  experiment  will  be  repeated,  however,  at  an 
early  date,  and  as  soon  as  more  decisive  results  are  obtained 
they  will  be  published. 

The  finer  grade  of  wheat  middlings  coincides  very  closely 
in  digestibility  with  Buffalo  gluten  feed.  The  chief  difference 
between  the  two  feeds  is  that  the  Buffalo  gluten  feed  contains 
about  four  per  cent,  more  protein  than  the  wheat  middlings. 
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Details  or  the  Experiment. 

Dry  Maiter  DetermincUiona  made  at  the  Time  of  weighing  ovt  tki 
Different  FoodSy  and  Dry  Matter  in  Manure  Excreted. 

Sheep  I. 


PSRIODB. 


I.. 
II.. 

in., 

IV.. 

v., 

VI., 

vn., 
vm., 


a 
« 

a 
O 


1 

ri 


t 

a 


o 
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n 

■c 


s 

o 


si 

OD 


a 
2 


• 


a 


£ 

9 
O 


IIL.  .       .       . 

85.04 

- 

- 

- 

- 

- 

- 

- 

- 

91.U 

VXi,  ... 

86.84 

- 

88.10 

- 

87.95 

- 

- 

- 

- 

92.47 

VII., 

86.00 

- 

- 

- 

- 

8B.68 

- 

- 

- 

95.14 

Jv.,      ... 

87.34 

- 

- 

- 

- 

- 

- 

88.94 

- 

94.S 

Sheep  II. 

84.24 
83.51 
85.04 
87.73 
86.23 
85.34 
86.60 
87.24 


90.59 


88.28 


88.10 


87.28 


87.80 


89.68 


- 

- 

79.83 

91.07 

- 

- 

n.67 

88.78 

- 

- 

- 

91.54 

- 

- 

- 

94.53 

- 

- 

- 

94.19 

- 

- 

- 

91.40 

- 

- 

- 

93.34 

87.31 

- 

-        9S.U 

Sheep  IV. 


1 

Sheep  HI. 

Gluten 

11 

1^ 

■ 

a 

ii 

?•  s 
o 

■ 

a 
5 

Pkbiods. 

Buffalo 
Feed. 

Spring 
Bran. 

Winter  ' 
Bran. 

Wheat 
Mid 

• 

1 

s 

9 

8 

a 

I 

85.60 

- 

- 

- 

- 

- 

- 

74.a 

92.75 

m 

85.04 

- 

88.28 

- 

- 

: 

— 

— 

91.3S 

*■*-*••»      .... 

XV.,          .         •         .         . 

87.73 

94.10 

V 

86.23 

- 

- 

87.28 

- 

- 

- 

- 

94.CT 

vin 

87.24 

- 

- 

- 

87.31 

- 

- 

- 

96.04 

I 

85.50 

- 

- 

- 

- 

- 

.- 

- 

92.6B 

n 

88.05 

00.00 

- 

- 

- 

- 

• 

- 

91.00 

Ill 

85.04 

- 

- 

- 

- 

- 

- 

- 

90.87 

v., 

87.73 

- 

- 

88.00 

- 
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94.6S 

IX.,      .... 

80.23 
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86.40 
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- 

96.00 
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86.94 
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Composition  of  Feed  Stuffs. 
pry  Hatter.] 


Crude 

Crude 

Crude 

Crude 

Extract 

Aeh 

Celluloae 

Fat 

Protein 

Matter 

(Per 

(Per          (Per 

(Per 

(Per 

Cent.). 

Cent.).      Cent.). 

Ont.). 

Cent.). 

Hay  (a),.        .        .        . 

Hay  (6) 

Buffalo  gluten  feed, 
New-proceas  llnaeed  meal, 
Old-proceaa  llnaeed  meal. 
Com  cobs. 

Dried  brewers'  grains, 
Spring  wheat  bran, 
Winter  wheat  bran. 
Wheat  middlings, . 
Waste  from  Bheep  II.,* 
Waste  from  Sheep  n.,t 
Waste  from  Sheep  III.,* 


6.68 

7.83 

0.78 

&.84 

6.97 

1.92 

8.50 

6.13 

6.24 

1.50 

15.07 

12.85 

14.68 


80.33 

82.74 

8.38 

8.59 

8.21 

27.17 

14.52 

11.48 

9.32 

3.53 

27.78 

28.47 

18.02 


3.48 
3.08 
14.29 
4.01 
8.27 
1.28 
7.81 
6.40 
4.57 
6.10 
2.97 
2.93 
3.79 


11.10 
10.79 
26.35 
40.40 
36.75 
3.86 
22.99 
17.60 
17.04 
21.06 
11.84 
11.28 
14.98 


48.51 
45.56 
50.20 
41.16 
39.80 
65.n 
51.00 
59.38 
62.83 
67.81 
42.84 
44.48 
48.58 


•  Period  I. 


t  Period  n. 


Composition  of  the  Fceces. 

[Dry  Matter.] 

Sheep  I. 


Crude 
Ash 
(Per 

Cent.). 

Crude 
Cellulose 

(Per 
Cent.). 

Crude 

Fat 

(Per 

Cent.). 

Crude 
Protein 

(Per 
Cent.). 

Extract 
Matter 

(Per 
Cent.). 

Hay 

11.13 

31.66 

3.79 

10.25 

43.17 

Ftriod  VL 

Hay,  new-process   linseed   meal  and 
corn  cob, 

8.28 

27.53 

2.62 

11.87 

60.20 

jteHod  rri. 

Hay  and  dried  brewers'  grains,   . 

11.99 

25.52 

2.82 

11.65 

48.12 

Juried  X, 

Hay  and  wheat  middlings,    # 

11.80 

27.80 

3.75 

11.83 

44.78 

Sheep  II. 


Hay, 


Period  7. 


Period  JI. 
Hay  and  Buffalo  gluten  feed, 


11.99 


11.38 


28.72 


26.64 


8.81 


5.49 


10.35 


11.57 


46.18 


44.91 
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Sheep  n. — Concluded. 


Crude 
Aah 
(Per 

Cent.). 

Crude 
Celluloae 

(Per 
Cent.). 

Crude 
Fat 
(Per 

Gent.). 

Crude 

Protein 

(Per 

Cent.). 

Bxtnd 

tfttter 

(Per 

(Tent.). 

Period  IIL 
H«y 

10.83 

32.16 

8.62 

10.06 

43.6 

Period  IV. 

H«7  and  new-proeaM  Unaeed  meal,     . 

12.02 

80.60 

3.35 

12.81 

41  .S 

Period  F. 

Hay  and  old>pffO068t  Unaeed  meal, 

12.29 

90.05 

3.45 

12.00 

4S.tl 

Pwiod  VI. 

Hay,  new-prooeaa  Unaeed   meal  and 
oomoob 

8.T7 

28.63 

2.60 

11.07 

50.98 

Period  VII. 

Hay  and  dried  brewera'  graina,   . 

11.30 

26.68 

3.02 

10.66 

48.34 

Period  VIII. 

Hay  and  apring>wheat  bran, 

11.57 

20.65 

3.58 

10.16 

45.M 

Sheep  IEE. 


Period  I. 


Hay. 


Hay, 


Period  IIL 


Period  IV. 
Hay  and  new-prooeaa  Unaeed  meal,     . 

Period  V. 
Hay  and  old-prooeaa  Unaeed  meal, 

Period  VIII. 
Hay  and  aprlng-wheat  bran. 


10.30 


11.28 


12.68 


12.32 


13.46 


27.48 


31.47 


28.89 


28.84 


20.01 


4.83 


3.65 


3.41 


4.11 


3.62 


10.62 


10. 6B 


13.06 


11.13 


10. 10 


46.77 


43.91 


41.91 


43.0 


43.S1 


Sheep  IV. 


Period  I. 


Hay, 


Period  II. 
Hay  and  Buffalo  gluten  feed. 


Period  III. 


Hay, 


Period  F. 
Hay  and  old-prooeaa  Unaeed  meal, 

Period  IX. 
Hay  and  winter  wheat  bran. 

Period  X. 
Hay  and  wheat  middllnga. 


•  • 


10.00 


9.21 


11.50 


11.02 


12.80 


12.38 


27.72 


26.00 


31.17 


28.31 


25.92 


28.88 


4.50 


6  22 


8.68 


3.80 


4.15 


4.25 


10.43         «J8 


12.42 


10.50 


12.56 


10.61 


11.54 


45.S 


43.U 


4S.41 


46.S 


43.00 
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TcLtles  showing  Food  fed  and    Water  drank  Dailyy  the  Daily 

Amount  of  Manure  and  Urine  excreted  and  the  Temperature 

of  the  Stables. 

Period  I.    Sheep  n. 

[Fodder  consumed  daily :  900  grains  hay  and  5  grams  salt.] 


DATS. 

Stable 
Temper- 
ature 
(Fahr.)> 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 
exoreted 

Dally, 

plus  Wash 

Water. 

Spedflo 

Gravity 

of  Urine. 

Water 

consumed 
DaUy. 

1D98. 

March  31,  . 

April     1,  .       . 
2,  .        . 
3,.       . 

4.  .       . 
6,.        . 
6.  .       . 

Degreen. 
45.0 

43.0 

46.0 

86.0 

45.0 

60.0 

44.0 

Grama. 
000 

882 

0B3 

860 

711 

776 

817 

Grams. 
00.0 

88.8 

60.3 

86.9 

71.1 

77.6 

81.7 

Grams. 
34.30 

84.61 

27.04 

88.69 

28.84 

31.54 

84.02 

82.06 

Grams. 
1,106 

1,102 

1,017 

977 

1,071 

1,054 

1,006 

1.0308 
1.0331 
1.0387 
1.0356 
1.0342 
1.0840 
1.0358 

Grams. 
1,915 

1,855 

1,820 

1,650 

1,532 

1,780 

1.480 

Averages, 

44.1 

807 

80.7 

1,047 

1.0R38 

1,719 

Weight  of  animal  at  beginning  of  period,  . 
Weight  of  animal  at  end  of  period, 


110.75  lbs. 
110.75  " 


Period  L    Sheep  in. 

[Fodder  oonsnmed  daily :  900  grams  hay  and  5  grams  salt.] 


Date. 

Stable 
Temper- 
ature 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

exoreted 

Dally, 

plus  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 

oonsumed 
Daily. 

199S. 

May    9,      .       . 

10.       .       . 
U.       . 
12,       .       . 
18,       .       . 
14,       .      . 
16.        .      . 

Degrees. 
64.0 

69.6 

72.5 

72.5 

60.0 

64.0 

69.5 

Grams. 
918 

817 

806 

757 

658 

719 

846 

Grams. 
91.8 

81.7 

80.6 

75.7 

65.3 

71.9 

84.6 

Grams. 
32.29 

81.98 

82.69 

30.97 

26.78 

29.15 

32.45 

Grams. 
1,038 

1,073 
893 

1,108 
917 

1,104 
878 

1.0301 
1.0324 
1.0340 
1.0291 
1.0844 
1.0306 
1.0821 

Grams. 
1,758 

2,350 

2,645 

3,153 

2,725 

1,675 

1,978 

Averages, 

67.4 

788 

78.8 

30.89 

1,009 

1.0318 

2,826 

Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, 


104.50  lbs. 
105.25    " 


«  The  amoont  of  urine  here  reported  includes  the  water  need  to  wash  the  inside  of  tha 
rabber  funnel.    This  amounted  to  194.8  grams  dally. 
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Period  I.    Sheep  IV. 

[Fodder  oonsnmed  daily :  900  grams  hay  and  5  gnma  salt.] 


Datb. 

SUble 
Temper- 
ature 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

plus  Wash 

Water. 

Bpedfio 

Gravity 

of  Urine. 

Water 

OODSBOMd 

Daily. 

IMS. 

May   9,      .       . 

10,  .       . 

11,  .       . 

12,  .        . 

15.  .        . 
14.      .       . 

16,  .       . 

Degrees. 
64.0 

ao.5 

72.5 
72.6 
60.0 
04.0 
09.6 

Grams. 
783 

928 

852 

818 

792 

753 

803 

Grams. 
78.3 

92.8 

85.2 

81.8 

79.2 

75.3 

80.8 

Grams. 
30.04 

33.50 

82.74 

31.92 

82.93 

30.41 

82.72 

1 

Grams. 
1,319 

1.282 

1.183 

1,613 

1.343 

1.291 

1,429 

1.0230 
1.0286 
1.0272 
1.0231 
1.0269 
1.0262 
1.0268 

Gnms. 
1,617 

2^ 
2,386 
1.438 
S.416 
1.880 
S.1S6 

Averages, 

07.4 

818 

81.8 

32.06 

1.861 

1.0267 

2.027 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


102.25  llJS. 
101.50   « 


Period  II.    Sheep  U. 

[Fodder  oonsnined  dally :  600  grains  hay.  300  grams  Baffalo  gluten  feed  and  5 

grams  salt.] 


Date. 

Stable 
Temper- 
ature 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Daily. 

plus  Wash 

Water. 

Spedfie 

Grsvity 

of  Urine. 

Wai»- 

fsmmamed 

Daily. 

1808. 

April  15.    . 

16,  . 

17,  .       . 

18,  . 

19,  .        . 

20,  . 

Dep-oes. 
44.6 

49.0 

43.0 

40.0 

46.5 

43.5 

Grams. 
897 

781 

807 

704 

724 

709 

Grams. 
89.7 

78.1 

80.7 

70.4 

72.4 

70.9 

Grams. 
35.07 

81.26 

30.33 

24.43 

27.67 

26.n 

Grams. 
1.141 

1,004 

001 
1.180 
1.160 

1.0310 
1.0264 

1.0323 
1.0257 
1.0370 

Gnos. 

1.TO 
1.TW 

1.9» 
1,736 

Averages. 

45.4 

770 

77.0 

20.26 

1,075 

1.0283          USM 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


111.00  lbs. 
110.76  " 


*  See  foot.note  on  page  167. 
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Period  II.    Shkep  IV. 

[Foddei  consamed  daily :  600  grams  hay,  290  grams  BafiUo  gluten  feed  and  6 

grams  salt.] 


Datb. 

SUble 
Temper- 
ature 
(Fahr.). 

Mannre 

excreted 

Daily. 

Sample 

pre- 
aerved. 

Sample 
Air  Dry. 

Urine» 

excreted 

Daily, 

pins  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 

consumed 
Dally. 

ims. 

June  10,    . 

11,  .       . 

12.  .        . 
18,    .        . 
U.    .        . 
16,    . 

79.5 
82.0 
75.6 
72.6 
77.0 
80.0 

Qrems. 
833 

781 

753 

«29 

689 

743 

Orams. 
83.3 

78.1 

75.3 

02.9 

68.9 

74.3 

Grams. 
26.45 

26.61 

26.85 

26.79 

27.82 

28.96 

Grama. 

1,309 
1,470 
1,000 

1,612 

1.0195 
1.0125 
1.0260 

1.0183 

Grams. 

8,816 
3,360 
2,641 
2,198 
8,164 

Averages, 

77.8 

788 

73.8 

27.28 

1,323 

1.0191 

2,911 

Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, 


102.50  lbs. 
104.50   " 


Period  III.    Sheep  I. 

[Fodder  consamed  daily :  900  grams  hay  and  5  grams  salt.] 


Datb. 


Stable 
Temper- 
ature 
(Fahr.). 


September  25,  . 

26,  . 

27,  . 

28,  . 

29,  . 

30,  . 
October        1,  . 

Averages, 


Degree*. 
60 

56 

50 

68 

62 

67 

66 


67 


Manure 

Sample 

excreted 

pre- 

Daily. 

served. 

Sample 
Air  Dry. 


Gnitn8. 
975.0 

Gramii. 
97.5 

974.0 

97.4 

867.0 

86.7 

861.0 

86.1 

823.0 

82.3 

869.0 

86.9 

863.0 

86.3 
89.03 

800.3 

Gramn. 
85.69 

39.06 

35.88 

36.86 

35.47 

87.03 

38.74 

36.96 


Urine* 

excreted 

Daily, 

plus  Wash 

Water. 


Specific 

Gravity 

of  Urine. 


Water 

consumed 

DaUy. 


Grams. 
1,548 

1,831 

1,451 

1,716 

1,816 

1,982 

1,778 


1,731 


1.0190 

1.0229 
1.0191 
1.0209 
1.0191 
1.0180 


1.0132 


Grams. 
2,248 

2,436 

1,975 

2,396 

1.932 

2,406 

2,088 


2,211 


Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, . 


.    94.00  lbs. 
.    92.75   " 


*  See  foot-note  on  page  157. 
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Period  ni.    Sheep  II. 

[Fodder  consamed  daily :  900  grams  hay  and  5  grams  salt.] 


Date. 

BUble 
Temper- 

atare 
(Fahr.). 

Manore 

exoreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally, 

plus  Wash 

Water. 

Specific      Wster 
Gnvity  coDsomed 
of  Urine.      DaUf . 

1998. 

September  19,  . 

20,  . 

21,  . 

22,  . 

23,  . 

24,  . 
26,   . 

00 
70 
61 
68 

eo 

.02 
60 

GramB. 
770.0 

746.0 

832.0 

867.0 

734.0 

nft.o 

824.0 

Orams. 

n.oo 

74.60 
83.20 
86.70 
73.40 
77.80 
82.40 

Grams. 
37.67 

36.89 

89.80 

90.92 

34.68 

36.60 

88.36 

Grams. 
1.166 

1.114 

1,314 
1.135 
1,201 

1.0904 
1.0295 

1.0283 
1.0318 
1.0286 

Gnma, 
1,740 

1,TT5 

i.2:» 

1A» 

1.510 

Average*. 

62 

792.4 

79.24 

37.63 

1,186 

1.0297 

1^ 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


98.7:>lbsL 
98.50  - 


Period  m.    Sheep  in. 
[Fodder  consamed  daily :  900  grams  hay  and  5  grams  salt.] 


Dats. 

BUble 
Temper- 

atore 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Daily, 

plus  Waah 

Water. 

Specific 

Gravity 

of  Urine. 

Wster 

coDsamed 
Dafly. 

September  19,  . 

20.  . 

21.  . 

22.  . 

23.  . 

24.  . 
26,   . 

Degrees. 
60 

70 

61 

68 

60 

62 

60 

Grams. 
763.0 

764.0 

798.0 

896.0 

816.0 

787.0 

857.0 

Grams. 
76.3 

76.4 

79.8 

89.6 

81.6 

78.7 

86.7 

Grams. 
87.72 

37.60 

38.66 

38.38 

35.84 

82.46 

30.64 

Orams. 
913 

896 

916 

1,002 

1,010 

976 

1.090 

1.0344 
1.0342 
1.0333 
1.0814 
1.03S0 
1.0329 
1.0335 

Gran::*. 

i,on 
i,e&5 
i,s:5 

l.«7 

1 

Averages, 

62 

810.1 

81.01 

87.16 

989 

1.0333          l,iS5 

Weight  of  animal  at  beginning  of  period. 94  U*n 

Weight  of  animal  at  end  of  period, 95  *• 


*  Bee  foot-note  on  page  167. 
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Pebiod  nL    Sheep  IV. 
[Fodder  consamed  dafl^ :  900  gnuni  hay  and  5  grams  salt.] 


DATS. 

BUble 
Temper. 

atnre 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre. 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Daily, 

plus  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 

consumed 

Daily. 

1CI98. 

September  19,  . 

20,  . 

21,  . 

22,  . 
2».  . 

24,  . 

25,  . 

Detrreen. 
80 

70 

61 

68 

60 

62 

60 

Grams. 
940.0 

T82.0 

627.0 

750.0 

722.0 

704.0 

745.0 

Grams. 
04.0 

78.2 

82.7 

75.0 

72.2 

70.4 

74.5 

Grams. 
42.23 

85.68 

87.08 

35.61 

S4.ll 

88.32 

86.81 

Grams. 
1,108 

1.875 

1,334 

1,328 

1,321 

1,348 

1,555 

1.0201 
1.0262 

1.0260 
1.0252 
1.0370 
1.0201 

Grams. 
1,836 

1,030 

1,806 

1,653 

1,608 

Averages, 

68 

706.0 

70.7 

37.18 

1,337 

1.0256 

1,766 

Weight  of  animal  at  beginning  of  period,    ....     102.00  lbs. 
Weight  of  animal  at  end  of  period, 102.25    ^ 


Period  IV.    Sheep  II. 

[Fodder  consumed  daily :  6(X)  grams  hay,  250  grams  new-prooess  linseed  meal  and 

5  grams  salt.] 


DATS. 

Stable 
Temper- 
ature 
(Fahr.). 

Manure 

excreted 

DaUy. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Daily. 

plus  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 

consumed 

Daily. 

ISOS. 

November   6,    . 

7.  . 

8,  . 

0.  . 

10.  . 

11.  . 

12.  . 

47.0 
46.0 
88.0 
47.5 
43.5 
44.5 
40.0 

Grams. 
742 

743 

ni 

825 
810 
810 
855 

Grams. 
74.2 

74.3 

77.1 

82.5 

81.0 

81.0 

85.5 

Grams. 
81.25 

20.84 

30.10 

30.07 

29.24 

28.02 

20.80 

Grams. 
1,141 

1,156 

1,025 

1,001 

054 

043 

1,044 

1.0330 
1.0337 
1.0350 
1.0354 
1.0387 
1.0370 
1.0364 

Orams. 
1,205 

1,454 

1,481 

1,320 

1.254 

1,843 

1,665 

Averages, 

48.8 

706 

70.6 

20.70 

1,038 

1.0850 

1,460 

Weight  of  animal  at  beginning  of  period,     .        .        .        .99.25  lbs 
Weight  of  animal  at  end  of  period, 100.25    " 


*  See  foot-note  on  page  157. 
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Pebiod  rV.    Sheep  III. 

[Fodder  oonnuned  dally :  600  gnum  faaj,  200  grains  new-prooess  linseed  meal  aad 

5  grams  salt.] 


Datb. 

Suble 
Temper- 

atore 
(Fahr.). 

Mannre 

excreted 

DaUy. 

Sample 

pre* 
■erved. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

plus  Waah 

Water. 

Spedflc 

OrsTlty 

of  Urine. 

Wster 
Daily. 

19M. 

November  6,    . 

7,  . 

8,  . 

9,  . 

10.  . 

11.  . 

12.  . 

Deirrees. 
47.0 

46.0 

88.0 

47.5 

43.5 

44.6 

40.0 

OramR. 
665 

730 

640 

644 

676 

658 

608 

Orams. 
65.5 

73.0 

64.0 

64.4 

67.6 

65.3 

60.8 

Qnims. 
28.68 

81.36 

28.17 

27.03 

27.88 

28.12 

20.04 

Grams. 
1,108 

1,070 

082 

1,060 

1,140 

1,054 

1,001 

'    Grnois. 
1.0358           1.123 

1.0346    1       l,IiB 

1.0377    i       l^Sl 

1.0340    '       1,S0» 

1.0838    ,      IJSU 

1.0870    1         T3B 

1.0300    >      1.7« 

ATeragee, 

48.8 

672 

67.2 

28.88 

1,062 

1.0350     1      U2SJ 

1 

Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, 


95.75  lbs. 
96.25  •* 


Period  V.    Sheep  II. 

[Fodder  consumed  dailj :  600  grams  hay,  250  grams  old-prooess  linseed  meel  lad 

5  grams  salt.] 


Datv. 

Stable 
Temper. 

atare 
(Fahr.). 

Mannre 

excreted 

Dally. 

Sample 

pre- 
aenred. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

plus  Waah 

Water. 

1 

Specific  1    Water 
Gravity   ecMsssec 
of  Urine.     DmStj, 

1 

1S98. 

November  20,    . 

21.  . 

22,  . 
28,    . 

24,  . 

25,  . 

26,  . 

Detfrees. 
41.5 

85.0 

45.0 

46.0 

38.0 

87.0 

87.0 

Grains. 
811 

716 

751 

746 

668 

656 

837 

Grams. 
81.1 

71.6 

75.1 

74.6 

66.8 

65.6 
83.T 
74.1 

Grams. 
30.45 

28.00 

30.08 

80.60 

28.76 

27.07 

84.24 

80.14 

Grams. 
1,072 

830 

866 

055 

880 

056 

044 

1.0350 
1.0420 
1.0400 
1.0415 
1.0105 
1.M20 

1.0400 

1 

1   ars29« 

I.":* 

1 

l,ifil 
1.2B 
UM 
U4t 

Ateragea, 

40.1 

741 

030 

1.0401 

IJC 

Weight  of  animal  at  beginning  of  period lOO.Sdlbi 

Weight  of  animal  at  end  of  period, 99.50  ~ 


*  See  foot-note  on  page  157. 
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Period  Y.    Shxep  III. 

[Fodder  oonramed  <i»Uj :  600  grams  haj,  200  grami  old-prooesg  Unwed  meal  and 

6  grama  salt.] 


Datb. 

Stable 
Temper- 
ature 
(Fahr.). 

Manure 

excreted 

Dally. 

Sample 

pre- 
eerved 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

plus  Wash 

Water. 

Specific 
Gravity 
of  Urine. 

Water 

consumed 

Daily. 

1898. 

November  20,    . 

21.  . 

22,  . 

28.    . 
24,   . 
26,    . 
2C.    . 

Decrees. 
41.5 

35.0 

45.0 

46.0 

88.0 

87.0 

87.0 

Qrams. 
660 

617 

687 

604 

548 

647 

682 

Orams. 
66.0 

61.7 

63.7 

60.4 

64.8 

64.7 

68.2 

Grains. 
20.15 

27.54 

27.67 

80.28 

25.88 

28.68 

29.16 

Grama. 
074 

867 

051 

000 

1,191 
987 

1.183 

1.0410 
1.0405 
1.0410 
1.0400 
1.0810 
1.0890 
1.0340 

Orams. 
728 

1,715 

1,110 

1,499 

1,222 

607 

1,017 

Averages, 

40.1 

640 

64.0 

28.32 

1,013 

1.0381 

1,141 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


95.50  lbs. 
96.60  "t 


Period  V.    Sheep  IV. 


[Fodder  oonsnmed  daily :  600  grams  hay,  250  grams  old-process  linseed  meal  and 

6  grams  salt.] 


Datb. 

Stable 
Temper. 

ature 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally, 

plus  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 
consumed 
Dally. 

1893. 

19'ovember   6,    . 

7.  . 

8.  . 
0,   . 

10.  . 

11.  . 

12.  . 

Deifrees. 
47.0 

46.0 

38.0 

47.6 

43.5 

44.5 

40.0 

Grams. 
752 

762 

846 

737 

800 

73d 

645 

Grams. 
75.2 

76.2 

84.6 

73.7 

80.9 

73.9 

64.5 

Gmms. 
29.29 

29.31 

33.02 

28.05 

30.95 

30.78 

25.09 

Grams. 
1,376 

1,610 

1,168 

1,150 

1.174 

1,236 

1,271 

1.0254 
1.0216 
1.0295 
1.0292 
1.0301 
1.0296 
1.0289 

Grams. 
1,954 

1.731 

1,113 

1,427 

1.390 

1,450 

1.825 

^^verages, 

43.8 

756 

75.6 

29.62 

1.288 

1.0278 

1,556 

Weight  of  animal  at  beginning  of  period, 
^V^eight  of  animal  at  end  of  period, 


102.75  lbs. 
104.00  " 


*  See  foot*note  on  page  157. 
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Period  VL    Shkbp  L 

[Fodder  consumed  daily :  450  gnms  hay,  400  grams  com  cobs,  2S0  gruu  Dew- 
process  linseed  meal  and  5  grams  salt.] 


Datk. 

SUble 
Temper- 

•tore 
(Pfthr.). 

Manare 

excreted 

Dally. 

Sample 

pre> 
served. 

Sample 
AirDiy. 

Unne* 

excreted 

DiJly. 

pine  Wash 

Water. 

Spedfie 

Gravity 

of  Urine. 

Wster 

eoBsuDd 
Dallj. 

1S98. 

October  13, 

14,        . 

w.     . 

IT.        . 
18,        . 
10.        . 

Degrees. 
61 

88 

68 

60 

64 

68 
61 

Orams. 
042.0 

068.0 
1,082.0 

018.0 
1.127.0 
1,010.0 
1.142.0 

Orams. 
04.2 

06.6 
103.2 

01.8 
112.7 
101.0 
114.2 

Orams. 
36.66 

38.71 

30.12 

36.67 

41.68 

36.87 

88.68 

Orams. 
1.332 

1.074 

1.132 

071 

067 

1.024 

1.046 

1.0227 
1.0274 
1.0276 
1.0816 
1.0S13 
1.0286 
1.0280 

Onms. 
2.«8 

i^ 

l,V& 
l.»58 

ATerages, 

67 

1.010.4 

101.0 

88.18 

1,078 

1.02S 

1^ 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


92.75  lbs. 
94.75  " 


Period  VI.    Sheep  n. 

[Fodder  consumed  daily :  400  grams  hav,  400  grams  com  cobs,  200  gruns 

process  linseed  meal  and  6  grams  salt.] 


Datb. 

SUble 
Temper- 

aiare 
(Fahr.). 

Manare 

excreted 

Dally. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally, 

ploeWaab 

Water. 

Spedfle 

GraTity 

of  Urine. 

Water 
DaDf. 

IMS. 

October   6, 

7.  . 

8.  . 
8.        . 

10.  . 

11.  . 

12.  . 

Degrees. 
60 

67 

61 

66 

61 

61 

70 

Orams. 
829.0 

1.004.0 

046.0 

000.0 

1.076.0 

1.040.0 

1.229.0 

Orams. 
82.9 

100.4 

04.6 

00.0 

107.6 

104.6 

122.0 

Orams. 
86.83 

80.02 

83.88 

86.86 

36.07 

34.80 

38.60 

Orams. 
726.0 

867.0 

810.0 

730.0 
T61.0 
780.0 

1.0SS7 
1.0819 
l.OSSO 

1.0857 
1.0345 
1.0874 

2.01? 
1^ 

1,T» 
l.» 

2.«e 

1,«CT 

Averages, 

68 

1,018.3 

101.8 

36.29 

777.1 

1.0843 

1.7IS 

Weight  of  animal  at  beginning  of  period,       .        .        .        .    95.75  K»- 
Weight  of  animal  at  end  of  period, 97.00  ** 


*  See  foot-note  on  page  167. 
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Peeiod  Vn.    Sheep  I. 

[Fodder  conamned  daily:  600  grams  haj,  400  grams  dried  breweri'  grains  and  6 

grams  salt.] 


DATS. 

SUble 
Temper. 

atnre 
(Fahr.). 

Manure 

excreted 

Daily. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

pins  Wash 

Water. 

Specific 

Gravity 

of  Urine. 

Water 

consumed 

Daily. 

199S. 

November  24,    . 

25.  . 

26.  . 

27.  . 

28.  . 
2».    . 
80,    . 

Degrees. 
88.0 

37.0 

37.0 

30.0 

51.0 

43.5 

47.0 

Grams. 
802 

876 

906 

787 

883 

056 

1,014 

Qrama. 
89.2 

87.5 

90.5 

78.7 

88.3 

95.5 

101.4 

Grams. 
34.92 

88.61 

86.02 

30.67 

32.62 

36.98 

86.66 

Grams. 

1.384 

1,487 
1,603 
1,370 
1,179 
1,157 
1.659 

1.0180 
1.0190 
1.0170 
1.0210 
1.0205 
1.0210 
1.0160 

Grams. 
2,392 

1,887 

1,615 

2,868 

963 

1,846 

2,065 

Averages, 

40.5 

914 

91.4 

84.49 

1,411 

1.0189 

1,862 

Weight  of  animal  at  beginning  of  period, 
Weiglit  of  animal  at  end  of  period, 


96.00  lbs. 
96.75    ** 


Period  VII.    Sheep  n. 

[Fodder  consumed  daily:  500  grams  hay,  400  grams  dried  brewers'  grains  and  5 

grams  salt.] 


Datx. 

Stable 
Temper. 

ature 
(Fahr.). 

Manure 

excreted 

Dally. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally, 

plus  Wash 

Water. 

Specific 
Gravity 
of  Urine. 

Water 

consumed 

Dally. 

1008. 
October  21, 

22,        . 

24, 

26,  . 
26, 

27,  . 

Degrees. 
60.0 

52.0 

62.0 

64.0 

62.0 

47.0 

Grams. 
908.0 

980.0 

856.0 

825.0 

911.0 

897.0 

1,028.0 

Grams. 
90.8 

93.9 

85.6 

1 

82.5 

91.1 

89.7 

102.8 

Grams. 
36.91 

38.44 

85.09 

35.95 

88.74 

35.41 

39.29 

Grams. 
791 

780 

801 

786 

787 

911 

835 

1.0307 
1.0811 
1.0288 
1.0298 
1.0301 
1.0286 
1.0292 

Grams. 
1,560 

1,882 

1,828 

1.390 

1,910 

1,485 

1.133 

j^verases. 

57.8 

909.1 

90.91 

86.98 

813 

1.0298 

1,527 

Weig^^  of  animal  at  beginning  of  period, 
^Weig^^  of  animal  at  end  of  period. 


99.00  lbs. 
100.25    " 


*  See  foot-note  on  page  157. 
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Pebiod  Vm.    Sheep  IL 

[Fodder  oonsamed  dally :  600  grams  h&y,  300  grama  spring-wheat  bran  and  5  giams 

salt.] 


DATS. 

Stable 
Temper. 

ature 
(Fabr.). 

Manure 

excreted 

Daily. 

Sample 

pre. 
■erved. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally, 

plus  Waah 

Water. 

Bpecifle 

Gravity 

of  Urine. 

Water 

coBaaaed 

Daily. 

189S. 

December   5,    . 

Degrees. 
26 

Grams. 
842.0 

Grams. 
84.2 

Grams. 
80.21 

Grams. 
1,157 

1.0280 

Gnma. 
1,733 

6.   . 

32 

983.0 

08.8 

35.64 

1.020 

1.0810 

807 

T.    . 

38 

854.0 

85.4 

31.48 

804 

1.0860 

1.W: 

8.    . 

80 

1,065.0 

106.5 

86.81 

036 

1.0205 

1,151 

».    . 

20 

I.IOT.O 

IIO.T 

37.40 

840 

1.0360 

1^ 

10,    . 

37 

1,106.0 

110.6 

36.01 

008 

1.0340 

1,4S4 

11,    . 

32 

1,100.0 

116.0 

38.13 

015 

- 

1,« 

Averages, 

31 

1,016.7 

101.7 

35.10 

053 

1.0324 

l,4fl 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period. 


99.75 1\& 
100.25  - 


Period  VIII.    Sheep  III. 

[Fodder  consumed  daily :  600  grams  hay,  300  grams  spring-wheat  bran  and  6  gcsiBS 

Balt.1 


Date. 


189S. 

December    5, 

8. 
7. 
8, 

9. 

10, 

11, 
Averages, 


Stable 
Temper- 
ature 
(Fabr.)- 


Dejrrees. 
26.0 

32.0 

33.5 

30.5 

29.0 

37.5 

32.5 


31.6 


Manure 

Sample 

excreted 

pre- 

Daily. 

served. 

Sample 
Air  Dry, 


Grams. 
750 

Grams. 
75.0 

088 

08.8 

018 

01.8 

065 

06.5 

065 

96.5 

881 

88.1 

1.000 

100.0 

024 

02.4 

Grams. 
29.04 

38.60 

34.30 

35.00 

85.07 

33.13 

37.36 


34.67 


Urine* 

excreted 

Daily. 

pins  Wash 

Water. 


Orams. 
Oil 

073 

754 

744 

706 

880 

807 


851 


Specific     Wiler 
Gravity  coanmti 
of  Urine.  I   D^ly- 


1.0345 
1.0345 
1.0400 
1.0345 
1.0870 
1.08S0 


1.0864 


1,T» 
\^ 

ijm 


Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period, 


.    98.25 Ite. 
.    97.75- 


*  See  foot-note  on  page  15T. 
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Period  IX.    Sheep  IY. 

[Fodder  consomed  dally :  6O9  grams  haj,  300  grams  winter-wheat  bran  and  8  grams 

salt.] 


Dati. 

Stable 
Temper- 
ature 
(Fahr.). 

Manore 

.  excreted 

Daily. 

Sample 

pre. 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Dally. 

plus  Waab 

Water. 

Specifle 

Oravity 

of  Urine. 

Water 

consumed 

Dally. 

189S. 

November  21,    . 

22,  . 

23,  . 

24,  . 

25,  . 

26,  . 

27,  . 

1 

Degrees. 
35.0 

46.0 

46.0 

38.0 

87.0 

3T.0 

30.0 

Grams. 
082 

024 

1,346 

706 

078 

1,268 

1,083 

Qrams. 
08.2 

02.4 

124.6 

70.6 

07.S 

126.8 

106.3 

Orams. 
82.87 

80.76 

41.04 

25.10 

83.67 

32.01 

34.71 

Orams. 
1.114 

1,236 

1,104 

1,061 

1,182 

1,166 

1,300 

1.0830 
1.0290 
1.0260 
1.0270 
1.0260 
1.0260 
1.0260 

Orams. 
1,028 

1,700 

1,788 

2,178 

1,161 

1,443 

1,680 

Averages, 

38.3 

1,026 

102.6 

32.00 

1,182 

1.0261 

1,680 

Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, 


105.25  lbs. 
104.50  " 


Period  X.    Sheef  L 

[Fodder  consumed  daily :  600  gnusB  hay,  300  grains  wheat  middlings  and  6  grams 

salt.] 


Datx. 

SUble 
Temper- 
ature 
(Fahr.). 

Mannre 

excreted 

Dally. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 
excreted 

D«iiy, 

plas  Wash 
Water. 

Spedflo 

Oravity 

of  Urine. 

Water 

consumed 

DaUy. 

December    8,    . 

9.    . 

10,  . 

11,  . 

12,  . 

13,  . 

14,  . 

80.5 
29.0 
37.6 
32.5 
20.0 
23.6 

15.0 

1 

Grams. 
825 

034 

012 

877 
880 
070 
707 

Grams. 
82.6 

03.4 

01.2 

87.7 

88.0 

97.0 

70.7 

Grams. 
29.24 

32.60 

29.48 

80.16 

29.73 

83.87 

26.61 

Orams. 
1.606 

1,929 

1,416 

1.799 

1,809 

1.124 

1.0166 
1.0146 
1.0140 

1.0160 

1.0230 

Grams. 
2,271 

2,287 

2,411 

2,825 

2,817 

2,846 

Averages, 

28.1 

885 

88.6 

80.16 

1,614 

1.0168 

2,818 

Weight  of  animal  at  beginning  of  period, 
Weight  of  animal  at  end  of  period, 


95.00  lbs. 
93.75  •* 


*  See  foot-note  on  page  167  • 
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Period  X.    Sheep  IV. 

[Fodder  oonBumed  daily :  600  grams  hay,  300  grains  wheat  middlings  and  5  gnmi 

salt.] 


DATS. 


1893. 

December    6, 

T, 

10. 
U. 
12, 
Averagee, 


Stable 

Temper 

atnre 

(Fahr.). 


32.0 
33.5 
30.5 
29.0 
37.5 
32.5 
20.0 


30.6 


Manure 
1  excreted 
Dally. 

Sample 

pre- 
served. 

Sample 
Air  Dry. 

Urine* 

excreted 

Daily. 

ploa  Wash 

Water. 

Bpedfle 

Gravity 

of  Urine. 

Water 

eoosoBad 

Dailj. 

Orams. 

774 

723 
860 
784 
741 
786 
712 

Orams. 
77.4 

72.3 

86.0 

78.4 

74.1 

78.6 

71.2 

Orams. 
26.20 

25.88 

31.53 

30.80 

27.70 

28.92 

27.05 

Orams. 
964 

1.SM 

932 

962 

791 

975 

983 

1.0200 
1.0240 
1.0260 
1.0295 
1.0400 

1.0300 

Gnia&. 

i,4:» 

M4 

i     '* 

76.9 

28.23 

904 

1.0295          1^ 

Weight  of  animal  at  beginning  of  period. 
Weight  of  animal  at  end  of  period. 


103.50  lb> 
103.25  " 


*  See  foot-note  on  page  157. 


The  data  ftimished  in  the  preceding  tables  enable  us  to 
calculate  the  coefficients  of  digestibility  for  the  various 
foods^  which  will  be  found  in  the  following  pa^es. 
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English  Hay  (a).    Period  I. 
Sheep  IL 


Diy 

Crude 

Grade 

Crude 

Extract 

Matter. 

Cellulose. 

Fat. 

Protein. 

Matter. 

Onuns. 

Ocams. 

Qrams. 

Qrams. 

Orams. 

900  grams  hay  fed, . 

758.16 

229.98 

26.38 

84.16 

367.79 

1 1 .  43  grains  waste,* 

8.88 

2.47 

0.26 

1.05 

3.76 

Total  consumed,  . 

749.28 

227.51 

26.12 

83.11 

364.03 

320.06  grams  manure  air  dry. 

294.67 

84.62 

11.22 

30.49 

132.99 

Grams  digested, 

454.61 

142.89 

14.90 

52.62 

231.04 

Per  cent,  digested,  . 

60.67 

62.80 

57.04 

63.31 

63.46 

Sheep  III. 


900  grams  hay  fed, . 
20.71  grams  waste,* 

769.50 
15.38 

233.39 
2.77 

26.77 
0.58 

85.42 
2.30 

373.30 
7.48 

Total  consumed,  , 
308-9  grams  manure  air  dry,  . 

754.12 
286.50 

230.62 
78.73 

26.19 
13.84 

83.12 
30.43 

365.82 
134.00 

Gnuus  digested. 
Per  cent  digested,  . 

467.62 
62.00 

151.89 
65.86 

12.35 
47.15 

52.69 
63«39 

231.82 
63.37 

Sheep  IV. 


900  grams  hay  fed, . 

769.50 

233.39 

26.77 

85.42 

373.30 

320. 5  grams  manure  air  dry, . 

296.78 

82.27 

13.36 

30.95 

137.58 

• 

(rranis  digested, 

472.72 

151.12 

13.41 

54.47 

235.72 

Per  cent  digested,  . 

61.43 

64.73 

50.09 

63.76 

63.14 

Average  per  cent,  digested,    . 

61.87 

64.46 

51.48 

68.49 

68.82 

Average  nutritive  ratio  of  ration  for  three  sheep,  1 :  7.79. 


«  It  'will  be  noticed  that  In  Period  I.,  Sheep  II.  and  III.,  and  in  Period  II.,  Sheep 
II. y  small  amounts  of  hay  (the  coarser  portions)  were  not  consumed ;  these  amounts 
wexe  caxefally  collected,  weighed,  dry  matter  tests  and  complete  analyses  made. 
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Buffalo  Gluten  Feed.     Period  11. 
Sheep  II. 


Dry 

Crude 

Crude 

Crude 

Extract 

Matter. 

Cellalose. 

Fat 

Protein. 

Matter. 

Grams. 

Oranu. 

Grams. 

Grams.       Graan. 

600  grams  hay  (a)  fed,   . 

501.06 

151.97 

17.44 

55.62   243.01. 

12.5  gramfl  waste,* . 

9.71 

2.76 

0.28 

1.10  J      4.82 

Hay  consumed, 

491.35 

149.21 

17.16 

54.52  1238.74 

300  grams  Buffalo  gluten  feed, 

271.77 

22.77 

38.83 

71.61    136.« 

Total  consumed,  . 

703.12 

171.98 

55.99 

126.13   375.17 

292.55  grams  manure  air  dry, 

259.73 

69.19 

14.26 

30.06   116.r»5 

Cirams  digested, 

503.39 

102.79 

41.73 

96.07   258.5i 

Minus  600  grams  hay  digested. 

298.10 

93.70 

9.79 

34.52   151.50 

Buffalo  gluten  feed  digested,  . 

205.29 

9.09 

31.94 

61.55 

107.0:^ 

Per  cent,  digested,  . 

75.53 

39.92 

82.25 

85.97 

78.44 

*  See  note  on  preceding  page. 


Sheep  IV. 


600  grams  h^  fed, . 

250  grams  Buffalo  gluten  feed, 

Total  consumed,  . 
272.28  grams  manure  air  dry, 

Total  digested. 

Minus  600  grams  hay  digested, 

Buffalo  gluten  feed  digested,  . 

Per  cent,  digested,  . 

Average  per  cent  two  sheep 
digested,       •        .        .  •      • 


528.30 
225.00 


160.23  18.38 
18.86  32.15 


753.30 


247.77 


505.53 


324.54 


179.09 


58.6ri 


256.3^ 


50.28  112.95 


50.53 


66.65    15.41 


112.44    35.12 


180.99 
80.44 


77.98 


103.71 
8.73 


46.28 


9.21 


25.91 
80.58 


48.10   81.41 


117.93 
30.77 


369.23 
112.12 


87.16 
37.89 


49.77 
83.94 


S4.95 


257.11 
16l..<2 


95.29 
84.87 


81. 4§ 


Average  nutritive  ratio  of  ration  for  two  sheep,  1 : 5.03. 
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English  Hay  (b) .     Period  III. 
Sheep  I. 


I>I7 
Matter. 

Crade 
Cellulose. 

Crude 
Fat 

Crade 
Protein. 

Eztxsct 
Matter. 

900  grams  hay  fed, . 

369.8  grams  manure  air  dry, . 

Grams. 

765.36 
337.96 

Grams. 

250.58 
107.00 

Grams. 

23.57 
12.81 

Grams. 

82.58 
34.64 

Grame. 
348.69 

145.89 

Amount  digested,    . 
Per  cent  digested,  . 

427.41 
55.84 

14a  58 
67.30 

10.76 
45.65 

47.94 
58.05 

202.80 
68.16 

Sheep  II. 


900  grams  hay  fed, . 

375.3  grams  manure  air  dry, . 

765.36 
343.62 

250.58 
110.51 

23.57 
12.44 

82.58 
34.57 

348.69 
150.61 

Amonnt  digested,    . 
Per  cent  digested,  . 

421.74 
55.10 

140.07 
55.90 

11.13 
47.22 

48.01 
58.13 

198.08 
56.80 

Sheep  HI. 


900  grams  hay  fed, . 
371.64  grams  manure  air  dry, 
Amount  digested,    . 
Per  cent  digested,  . 


765.36 
339.33 

250.58 
106.78 

23.57 
12.38 

82.58 
36.27 

426.03 
55.56 

143.80 
67.38 

11.19 
47.47 

46.31 
56.08 

348.69 
146.60 
203.09 


68.24 


Sheep  IV. 

900  grams  hay  fed, . 

765.36 

250.58 

23.57 

82.58 

348.69 

371.77  grams  manure  air  dry. 

337.83 

105.30 

12.43 

36.47 

145.77 

Amount  digested,    . 

427.53 

145.28 

11.14 

47.11 

202.92 

Per  cent,  digested,  . 

55.86 

57.98 

47.26 

67.04 

68.19 

Average  per  cent  four  sheep 
digested,       .... 

55.57 

57.14 

46.90 

57.82 

57.85 

Average  nutritive  ratio  of  ration  for  three  sheep,  1 :  7 .89. 
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By  feeding  the  following  grains  in  connection  with  English 
hay  (b)  we  are  enabled  to  find  their  coefficients  of  digesti- 
bility, 

New-procesa  Linseed  Meal.     Period  IV. 

Sheep  IL 


Dry 

Crude 

erode 

Crude 

Extnel 

Matter. 

Cellulose. 

FaL 

Protein. 

Mattrr. 

Qnm>. 

Onms. 

Orams. 

Qiaou. 

Grass. 

600  grams  hay  fed, . 

526.38 

172.34 

16.21 

56.79 

239.83 

250  gTKmn  new-pix>cess  linseed 
meal,         .... 

220.70 

18.96 

8.85 

89.16 

90.  &4 

Total  consumed,  . 

747.08 

191.30 

25.06 

145.95 

330.66 

297.01  grams  manure  air  dry. 

280.76 

85.63 

9.40 

35.96 

116.01 

Amount  digested,    . 

466.32 

105.67 

15.66 

109.99 

214.65 

Minus  600  grams  hay  digested, 

290.06 

96.33 

7.65 

33.02 

136.24 

Remains  linseed  meal  digested. 

176.26 

9.34 

8.01 

76.97 

78.41 

Per  cent  digested,  . 

79.86 

49.24 

90.50 

86.32 

86.31 

Sheep  m. 


Total  consumed,  as  above,  .    7 
288.81  grams  manure  air  dry. 

Total  digested,     . 

Minus  600  grams  hay  digested. 

Remains  linseed  meal  digested. 

Per  cent,  digested,  . 

Average  per  cent,  two  sheep 
digestea,       .... 


747.08 

191.30 

25.06 

271.77 

78.52 

9.27 

475.31 

112.78 

15.79 

293.01 

98.90 

7.69 

182.30 

13.88 

8.10 

82.60 

73.21 

91.52 

81.23 

61.28 

91.01 

145.95 


330.66 


35.49    114.04 


110.46 
31.85 


78.61 


216.63 
139.67 


76.a> 


88.16     84.71 


87.24     89.51 


Average  nutritive  ratio  of  ration  for  two  sheep,  1 :  3.30. 
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Old-proceas  Linseed  Meal.    Period  V. 

Sheep  IL 


Diy 

Grade 

Grade 

Grade 

Extract 

Matter. 

CeUoloBe. 

Fat. 

Protein. 

Matter. 

Qranu. 

Onms. 

Orams. 

Oranu. 

Oranu. 

600  grams  hay  fed, . 

517.38 

169.42 

15.94 

55.83 

235.72 

250  grams  old-process  linseed 
meal,         .... 

218.18 

17.91 

18.04 

80.18 

86.83 

Total  consumed,  . 

735.56 

187.33 

33.98 

136.01 

322.55 

iiOlAS  grams  manure  air  dry, . 

285.76 

85.87 

9.86 

34.29 

120.62 

Total  digested,     . 

449.80 

101.46 

24.12 

101.72 

201.93 

Minus  600  grams  hay  digested, 

285.10 

94.69 

7.52 

32.46 

133.91 

Remains    old-process    linseed 
meal  digested. 

164.70 

6.77 

16.60 

69.26 

68.02 

Per  cent  digested,  . 

75.48 

37.80 

92.01 

86.38 

78.33 

Sheep  m. 


Total  consumed,  as  above,  . 
283. 20  grams  manure  air  dry, 

735.56 
268.10 

187.33 
77.32 

33.98 
11.02 

136.01 
29.84 

322.55 
116.89 

Total  digested,     . 
Minus  600  grams  hay  digeste<l. 

467.46 
288.00 

110.01 
97.21 

22.96 
7.57 

106.17 
31.31 

205.66 
137.29 

Remains    old-process   linseed 
meal  digested. 

Per  cent  digested,  . 

179.46 
82.25 

12.80 
71.47 

15.39 
85.30 

74.86 
93.36 

68.37 
78.73 

Sheep  IV. 


GOO  grams  hay  consumed, 

250  grams  old-process  linseed 
meal,     .... 


Total  consumed,  . 
296 . 2  grams  manure  air  dry, 

Total  digested,     . 
Minus  600  grams  hay  digested 

Remains    old-process   linseed 
meal  digested. 

Per  cent,  digested,  . 

Average  per  cent  three  sheep 
digested,       •        .        •        . 


526.38 
220.00 


746.38 
280.20 


466.18 
294.04 


172.14 
78.24 

78.66 


172.34 
18.06 


190.40 
79.32 


111.08 
99.92 


11.16 
61.79 

67.02 


16.21 
18.19 


34.40 
10.65 


23.75 
7.66 


16.09 
88.45 

88.59 


56.79 
80.85 


137.64 
35.19 


102.45 
32.40 


70.05 
86.64 

88.79 


239.82 
87.56 


327.38 
121.64 


205.74 
139.56 


66.18 
76.58 

77.66 


Average  nutritive  ratio  of  ration  for  three  sheep,  1 :  3.59. 
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Com  {Maize)  Cobs.     Period  VL 
Sheep  L 


Dry 

Crude 

Grade 

erode 

tstilA 

Matter. 

Celloloae. 

Fat, 

Protein. 

Grams. 

Qrama. 

Grams. 

Orams. 

450  gramfl  hay  fed, . 

384.03 

125.72 

11.83 

41.44   171.^. 

400  gramfl  com  cobs, 

351.56 

95.51 

4.50 

13.67 

231.21 

250  grams  new-process  linseed 
meal,         .... 

220.25 

18.92 

8.83 

88.98 
143.99 

%Sk' 

Total  consumed,  . 

955.84 

240.15 

25.16 

i%X 

381.8  grams  manure  air  dry, . 

353.05 

97.19 

9.25 

40.14 

\u.i} 

Total  digested,     . 

602.79 

142.96 

15.91 

108.85 

819.53 

Minus   450   grams    hay    di-' 
gested, .... 

Minus  250  g^rams  new-process 
linseed  meal  digested, .        J 

390.34 

81.36 

13.39 

100.88 

\m 

Remains  com  cobs  digested,    . 

212.45 

61.60 

2.52 

2.97 

im^ 

Per  cent,  digested,  . 

• 

60.43 

64.50 

56.00 

21.88 

60.3: 

1 

Sheep  II. 


400  grams  hay  fed, . 

400  grams  com  cobs, 

200  grams  new-process  linseed 
meal,         .... 

Total  consumed,  . 
362.94  grams  manure  air  dry. 

Total  digested,     , 

Minus  400  grams  hay  digested,  "j 

Minus  200  grams  new-process  | 
linseed  meal  digested,  •       J 

Remains  corn  cobs  digested,    . 

Per  cent,  digested,  . 

Average  per  cent,  two  sheep 
digested,       .... 


334.48 

109.50 

351.56 

95.51 

177.14 

15.22 

863.18 

220.23 

331.73 

88.34 

531.45 

131.89 

325.76 

68.70 

205.69 

63.19 

58.51 

66.16 

59.47 

65.88 

10.30 
4.50 

7.10 


86.09   l^-^' 
18.57 ,  231.^1 


71.56,   T2.?l 


21.90 
8.62 


121.22 
36.72 


4,i6.:^l 

16^.95 


13.28 


11.29 


1.99 
44.22 

50.11 


84.50   2i'>''^ 


82.7.3 


1.75 


U^Xi 


IS?.'. 


12.89     59.:t 


17.8S 


<0.(K 


Nutritive  ratio  of  ration,  Sheep  I.,  1 
Sheep  XL,  1:  5.36. 


4.84;  nutritive  ratio  of  rariot 
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Dried  Brewers*  Grains.     Period  VIL 

Sheep  I. 


Dry 
Matter. 


Crude 
Cellulose. 


Crude 
Fat. 


Crude 
Protein. 


Extract 
Matter. 


600  grams  hay  fed, . 

400  grams  brewers'  grains, 

Total  consumed,  . 
344.9  grams  manure  air  dry. 

Total  digested,     . 

Minus  500  grams  hay  digested, 

Remains  brewers'  grains  di- 
gested,   

Per  cent,  digested,  . 


Grams. 

433.00 
358.72 

Grams. 

141.76 
52.09 

Grama. 

13.34 
28.02 

Grama. 

46.72 
82.47 

791.72 
328.83 

193.85 
83.91 

41.36 
9.27 

129.19 
37.98 

462.89 
241.79 

109.94 
81.23 

32.09 
6.09 

91.21 
27.12 

221.10 
61.63 

28.71 
55.11 

26.00 
92.79 

64.09 
77.71 

Grams, 

197.27 
183.27 
380.54 
158.23 
222.31 
114.73 


107.58 
.58.70 


Sheep  II. 


Total  consumed,  as  above,  . 

791.72 

193.85 

41.36 

129.19 

380.54 

355.47  grams  manure  air  dry. 

331.87 

88.54 

10.00 

35.38 

160.42 

Total  digested,     . 

459.85 

105.31 

31.36 

93.81 

220.12 

Minus  500  grams  hay  digested, 

238.59 

79.24 

6.30 

27.16 

112.05 

Remains  brewers'  grains  di- 
gested,   

221.26 

26.07 

25.06 

66.65 

108.07 

Per  cent  digested,  . 

61.68 

50.04 

89.43 

80.82 

58.96 

Average  per  cent,  two  sheep 
digested,       .... 

61.65 

62.67 

91.11 

79.26 

67.88 

Average  nutritive  ratio  of  ration  for  two  sheep,  1 :  4.40. 
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Spring  Wheat  Bran.     Period  VIIL 

Sheep  II. 


Dry 

Crude 

Crude 

Grade 

Exirvt 

Matter. 

Ccllulofle. 

Fat 

Protein. 

MaOrr. 

Qrams. 

Qranu. 

armms. 

Grams.  '  Gna>. 

600  gram.s  hay  fed, . 

523.44 

171.37 

16.12 

56.48 

mA^ 

300  grams  spring-wheat  bran, 

261.93 

30.07 

14.14 

46.07 

155..)'] 

Total  consumed,  . 

785.37 

201.44 

30.26 

102.55 

394.W 

850.97  grams  manure  air  dry, 

333.84 

98.98 

11.95 

33.92 

150.:V' 

Total  digested,     . 

451.53 

102.46 

18.31 

68.63 

243.W 

Minus  600  grams  hay  digested, 

288.44 

95.79 

7.61 

32.84 

liD.;^ 

Remains    spring-wheat    bran 
digested,       .... 

163.09 

6.67 

10.70 

35.79 

ias.?T 

Per  cent  digested,  . 

62.26 

22.18 

75.67 

77.68    69.« 

S 

>HEEP  111. 

Total  consumed,  as  above,  . 

785.37 

201.44 

30.26 

102.55 

394. (H 

346.69  grams  manure  air  dry, 

329.49 

95.58 

11.93 

33.28 

U4.;v=l 

Total  digested,     . 

455.88 

105.86 

18.33 

69.27 

249.01' 

Minus  600  grams  hay  digested, 

291.38 

98.34 

7.65 

31.68 

ISS.^.' 

Remains    spring-wheat    bran 
digested,       .... 

164.50 

7.52 

10.68 

37.59 

110.:^ 

Per  cent  digested,   . 

62.80 

0.25 

75.53 

81.59 

71.23 

Average  per  cent  two  sheep 
digested,       .... 

62.53 

28.59 

75.eo 

79.6S 

70.S 

Nutritive  ratio  of  ration  for  two  sheep,  1 :  5.75. 
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Winter  -  Wheat  Bran,     Period  IX. 
Sheep  IV. 


600  grains  hay  fed,  • 

300  grains  winter-wheat  bran, 

Total  consumed,  • 
329.94  grams  manure  air  dry, 

Total  digested,     . 

Minus  COO  grams  hay  digested, 

Koniains    winter-wheat    bran 
digested,       .        .        .        . 

Pt^r  cent,  digested,  . 


Dry 
Matter. 


Crude 
Cellulose. 


Crude 
Fat. 


Cmde 
Protein. 


Extract 
Matter. 


Grama. 

Orama. 

Qrami. 

Orama. 

617.38 

169.39 

15.94 

56.82 

259.47 

24.18 

11.86 

44.22 

776.86 

193.57 

27.80 

100.04 

315.42 

81.76 

13.09 

38.47 

461.43 

111.82 

14.71 

66.57 

28a.  01 

98.21 

7.58 

31.84 

172.42 

13.61 

7.18 

34.73 

66.45 

56.28 

60.54 

78.54 

Orama. 

235.72 
163.03 
898.76 
146.74 
262.01 
137.18 


114.83 
70.46 


Nutritiye  ratio  of  ration,  1 : 6.02. 
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WJieat  Middlings, 
Sheep  I. 


Dry 
Matter. 

Grade 
OeUnlosc. 

Crude 
Fat 

Cmde 
Protein. 

Extract 

Matter. 

600  grains  hay  fed, . 

Grams. 

523.44 

Grams. 

171.37 

Grams. 

16.12 

Grams. 

56.48 

Grams. 

238.48 

300  grams  wheat  middlings,  . 

260.82 

9.21 

15.91 

54.93 

176.86 

Total  consumed,  . 

784.26 

180.58 

32.03 

111.41 

415.34 

301.56  grams  manure  air  dry, 

284.64 

79.39 

10.67 

33.67 

127.33 

Total  digested,     . 

499.62 

101.19 

21.36 

77.74 

288.02 

Minus  600  grams  hay  digested, 

292. ?0 

98.19 

7.36 

32.79 

138.70 

Remains  wheat  middlings 
digested,       .... 

207.32 

3.00 

14.00 

44.95 

149.32 

Per  cent,  digested,  . 

79.48 

32.57 

87.99 

81.83 

84.43 

Sheep  IV. 


Total  consumed,  as  above,  . 

784.26 

180.58 

32.03 

111.41 

415.34 

282.26  grams  manure  air  dry, 

268.51 

77.54 

11.41 

30.99 

115.46 

Total  digested,     . 

515.75 

103.04 

20.62 

80.42 

299.88 

Minus  600  grams  hay  digested. 

292.40 

99.35 

7.62 

32.22 

138.78 

Remains  wheat  middlings 
digested,       .... 

223.35 

3.69 

13.00 

48.20 

161.10 

Per  cent,  digested,  . 

85.63 

40.06 

81.71 

87.75 

91.08 

Average  per  cent,  two  sheep 
digestea,       .... 

82.55 

86.81 

84.85 

84.79 

87.75 

Average  nutritive  ratio  of  ration  for  both  sheep,  1 :5.61. 

A  r^sum^  of  the  coefficients  will  be  found  on  page  152. 

A  compilation  of  the  results  of  all  digestion  experiments 
made  in  the  United  States  will  be  found  in  the  rear  portion 
of  this  report. 
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vn. 


NOTES  ON  FEEDING  FARM  HORSES. 

1888-93. 

Rations  for  Farm  Horses. 

The  following  data  are  presented  in  order  to  show  how  the 
horses  kept  at  the  station  have  been  fed  during  the  past  few 
years.  The  two  farm  horses,  Fan  and  Bess,  do  an  average 
amount  of  work  during  the  spring,  summer  and  autumn.  In 
the  winter  season  the  work  is  light.  Molly,  whose  record 
first  appears  in  January,  1892,  has  been  used  for  driving  and 
express  work. 

During  the  winter  of  1892,  when  the  horses  had  compara- 
tively little  to  do,  the  grain  rations  were  reduced  one-third. 
The  so-called  provender  consists  of  cracked  corn  and  oats 
mixed  in  the  proportion  of  four  hundred  pounds  of  corn  to 
fifteen  bushels  of  oats.  The  horses  were  weighed  weekly, 
and  the  average  monthly  weights  will  be  found  in  Table  III. 
The  horses  have  been  in  uniform  good  condition  during  the 
several  years. 

Table  L    (Horses  Fan^  Bess  and  Molly,) 


Food  consumed  Daily 
(Pounds) 

Nutritive           ' 
Ratio. , 

1 

1^ 

1 

• 

1 

• 
«9 

n 

4 

•  a 

fc.'O 

&4 

t 

I.. 
II., 

UI., 
IV., 

Aug.,  1888,  to  Jane,  1889, 
Jane,  1889,  to  Jan.,  1892, 
Jan.,   1802,  to  May,  1892, 
May,   1802,  to  Jan.,  1894, 

18.00 
20.00 
16.00 
15.00 

2.00 
2.00 
2.00 
8.00 

6.00 
6.00 
4.00 
6.00 

1:7.02 
1 : 7.99 
1:7.22 
1;7.81 

23.23 
25.03 
18.78 
21.43 

14.39 
15.41 
11.42 
18.26 

23.34 
24.84 
18-49 
82.09 

The  above  table  shows  the  daily  rations  fed  during  the 
several  years,  the  nutritive  ratios  of  the  feed,  the  average 
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amount  of  dry  matter  and  digestible  matter  consumed  daily 
and  the  average  daily  cost  of  the  rations. 

The  following  table  shows  the  pounds  of  digestible  nutri- 
ents in  Ration  IV.,  as  compared  with  Wolff's  standard  for 
horses  of  one  thousand  pounds  live  weight,  doing  average 
work  and  hard  work :  — 

Table  11. 


Digpstible 

Protein 

(Ponnds;. 


DtRCfltlble   WgcsUble 

/«      Is  ,  hydrates 
(Pounds).  I  (poandi) 


Total 
r)i$;pstib!« 

Matter 
(rounds). 


XotritiTC 
Ratia 


Ration  IV., 


1.68 


Wolff's   standard,  average 
worK,    •        •        •        •        . 

Wolff's   standard,  very  hard 

worK,     ■         .  *         .  • 


1.65 


2.12 


0.43 


0.66 


0.83 


11.26 


10.86 


12.63 


13.26 


12.95 


15.68 


1:7.81 


1:7.1 


1:7.00 
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Remarks. 

It  will  be  noticed  that  the  average  weight  of  the  horses 
has  been  well  sustained  by  the  various  rations  fed.     Table 

III.  makes  this  very  clear.  Slight  variations  are  noted  at 
times,  due  probably  to  the  fact  that  the  horses  were  obliged 
to  do  rather  more  than  the  average  work  for  a  short  time. 

Ration  III.,  fed  when  the  horses  were  doing  very  light 
work,  proved  sufficient  to  keep  them  in  good  condition,  and 
costs  several  cents  less  per  day  than  the  others.     Ration 

IV.  gives  very  good  results,  and  costs  somewhat  less  than 
Rations  I.  and  11.  The  cost  of  the  several  rations  is  based 
on  an  approximate  average  market  cost  of  the  several  foods. 
This  average  will  be  found  below.  Ration  IV.  contains 
about  the  same  amount  of  digestible  nutrients  as  given  by 
Wolff  for  horses  doing  average  work. 

Average  Market  Cost  of  the  Variotts  Foods  fed. 

Hay, fl5  OOpertoiL 

Wheat  bran, 20  00      " 

Cracked  corn, 24  00      " 

Oats  (thirty-two  pounds  per  bushel),       .        .  0  45  per  bushel 


Average  Composition  of  Fodder  Stuffs. 


Uay. 

Wheat 
Bran. 

PlWTtwhr. 

Moisture  at  100°  C 

10.16 

10.49 

12.16 

Dry  matter, 

89.85 

89.51 

87. ^4 

1 

Anah/sis  of  Dry  Matter, 
Crude  ash, 

100.00 
6.21 

100.00 
7.01 

100.00 
2.58 

"     cellulose, 

32.16 

10.89 

6.96 

"fat, 

2.38 

5.00 

5.11 

"     protein, 

9.67 

17.78 

12.25 

Non-nitrogenous  extract  matter, . 

49.69 

69.32 

7S.0A 

100.00 

100.00     100.00 

■ 

PART    II. 


FIELD   EXPERIMENTS. 


G.  A.  GOESSMANN. 


1.  FXBLD  BZFBBIIIBHTS  TO  ASCKBTAIM  THS  BrFECT  OF  THB  BZOLUSION  OF  ByBBT  FoKM 
OF  NlTBOOBM'OONTAINING  MANURIAL  MaTTKB  FROM  THK  FlRTlLIZKR  APPLnCD 
FOB   THB    PBODUOTION    OF   A    ORAIN    CbOP  — OaTS— ON   ITS   TiBLD   FBB  ACRB 

(FiBU)  A). 

S.      FlJCLD    BXPBBIJUEMTS    WITH    PBOXINBNT   VABISTIBB  OF    G BASSES  AND  GRABS  KlX- 

tubxs  undbb  faiblt  cobbbspondino  clbouxstanobs  and  with  diffbbbnt 

Vabibtubb  of  Potatoes  (Pibld  B). 
8.    Field  Bxpebimbnts  bbgabdino  the  Effect  of  Diffbbent  Combinations  of 

Ck>MMBBciAL  Febthjzsbs  on  the  Yield  of  SoMb  Pbominbnt  Gabdbn  Cbops 

(Field  O). 
4.    Obbbbvations    beoardino  the  Adaptation  of  a  Vabiett  of  Mobb  ob  Less 

Keputbd  Fodder  Plants  new  to  our  Bbction  of  the  Countrt  (Field  D). 
ft.    Field  Experiments  with  Different  Commercial  PhobphateSp  to  study  the 

Economy  of  Using  the  Cheaper  Natural  Phosphates  ob  the  Mobb  Costly 

Acidulated  Phosphates  (Field  F). 
t.    Field  Expebimrnts  to  show  the  Effect  of  Darn  yard  Manure  on  the  Yield 

OF  Corn   (Field  G). 
T.    Field  Experimknts   to  deterninf.  the  Effect  of  Various  Febtiliebb  Mix- 
tubes  on   LFntTMTNOUS  and  GrAIN  CrOPS  (EA8T  FIELD). 

8.  Obabrvationh  on  Permanent  Gra«»  Lands  — Meadows. 

9.  Report  on  General  Farm  Work. 

10.    Observationa  on  Spbctal  Fertilization  with  Refebenob  to  somb  Pbominbnt 

INDUSTBLAL  CBOPS.  FBUITS  AND  GARDEN  VEGETABLES. 
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1.  Field  Experiments  carried  on  for  the  Purpose  of 
ascertainino  the  effect  of  the  exclusion  of 
Every  Form  of  Nitrogen-containing  Manurial 
Matter  from  the  Fertilizer  applied  for  the 
Production  of  Oats  on  the  Yield,  as  compared 
WITH  the  Results  obtained  when  a  Liberal 
Amount  of  Various  Nitrogen-containing  Manu- 
rial Substances  is  applied  ltjder  Otherwise  Cor- 
responding Circumstances  for  the  Same  Purpose. 

Fidd  A. 

The  unbroken  record  of  this  field  extends  over  more  than 
twenty  years.  The  systematic  treatment  of  the  soil,  as  far 
as  suitable  modes  of  cultivation  and  of  manuring  are  con- 
cerned, was  introduced  during  the  season  of  1883-84.  The 
subdivision  of  the  entire  area  into  eleven  plats  (one-eighth 
of  an  acre  each),  of  a  uniform  size  and  shape,  one  hundred 
and  thirty  feet  long  and  thirty  feet  wide,  with  an  unoccupied 
and  unmanured  space  of  five  feet  in  width  between  adjoining 
plats,  has  been  retained  unaltered  since  1884.  A  detailed 
statement  of  the  particular  aim  and  general  management  of 
our  experiments,  as  well  as  of  the  results  obtained  in  that 
connection  from  year  to  year,  forms  a  prominent  part  of  our 
contemporary  printed  annual  reports,  to  which  I  have  to 
refer  for  details. 

Since  1889  the  main  object  of  cbservalions  upon  the  mme 
fidd  has  been  to  study  the  influence  of  an  entire  exchision 
of  any  additional  nitrogenrcontaining  manurial  substance 
from  the  soil  under  cultivation^  as  wdl  as  of  a  definite 
additional  supply  of  nitrogen  in  different  fonns  of  cottibi- 
nation  J  on  the  character  and  yield  of  the  crop  sdected  for  the 
trial.  The  treatment  of  the  soil  adopted  in  preceding  years 
fiivored  this  new  project  for  field  observations,  as  may  be 
noticed  from  the  following  remarks. 

Several  plats  which  for  five  preceding  years  did  not  receive 
any  nitrogen  compound  for  manurial  purposes  were  retained 
in  that  state,  to  study  the  eflect  of  an  entire  exclusion  of 
nitrogen-containing  manurial  substances  on  the  crop  under 
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cultivationy  while  the  remaining  onea  received  as  before  a 
definite  amount  of  nitrogen  in  the  same  form  in  which  they 
had  received  it  in  preceding  years ;  namely,  either  as  sodium 
nitrate  or  as  ammonium  sulphate,  or  as  organic  nitrogenous 
matter  in  form  of  dried  blood  or  of  barn-yard  manure.  A 
corresponding  amount  of  available  nitrogen  was  applied  in 
all  these  cases. 

Aside  from  the  difference  regarding  the  nitrogen  supply, 
all  plats  were  treated  alike.  They  each  received  without  an 
exception  a  corresponding  amount  of  available  phosphoric 
acid  and  of  potassium  oxide.  The  phosphoric  acid  was  sup- 
plied in  form  of  dissolved  bone-black,  and  the  potassium 
oxide  either  in  form  of  muriate  of  potash  or  of  potash-mag- 
nesia sulphate. 

Amount  of  FertiUzijifj  Ingredients  used  Annually  per  Acre. 

[  Nitrogen, 45  jwunds. 

80  pounds. 


Plate  0, 1,  2,  3,  5,  6,  8, 10,  J  Phosphoric  acid, 

(  Potassium  oxide, 

'Nitrogen,. 
Phits  4,  7,  9,     .        .        ,  ^  Phosphoric  aciil, 

^  Potassium  oxide, 


125  pounds. 

none. 

80  pounds. 

125  pounds. 


One  plat  marked  0  received  its  main  supply  of  phosphoric 
acud,  potassium  oxide  and  nitrogen  in  fonn  of  barn-yard 
manure ;  the  latter  was  carefully  analyzed  before  being 
ap[)lied,  to  determine  the  amount  recjuired  to  secure,  as  far 
as  practicable,  the  desired  corresponding  proportion  of  the 
three  essential  fertilizing  constituents.  The  deficiency  in 
potassium  oxide  and  phosphoric  acid  was  supplied  by 
potash-magnesia  sulphate  and  dissolved  bone-black.  The 
fertilizer  for  this  plat  consisted  of  800  pounds  of  barn-yard 
manure,  32  pounds  of  potash-magnesia  sulphate  and  18 
pounds  of  dissolved  bone-black. 

The  mechanical  preparation  of  the  soil,  the  incorporation 
of  the  manurial  substances,  —  the  general  character  of  the 
latter  being  the  same,  —  the  seeding,  cultivating  and  harvest- 
ing were  carried  on  year  after  year  in  a  like  manner,  and 
as  far  as  practicable  on  the  same  day  in  case  of  every  plat 
during  the  same  year. 
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The  subsequent  tabular  statement  shows  the  annual  appli- 
cation and  special  distribution  of  the  manurial  substanceii 
with  reference  to  each  plat  since  1889.  The  fertilizers  were 
in  every  case  applied  broadcast  as  early  as  circumstances  per- 
mitted. They  were  well  harrowed  under  before  the  seed  was 
planted  in  row^s  by  a  seed  drill. 


Plats. 


Annual  Snppljr  of  Manurial  Bntmtancca. 


put  0, 

Plat  1, 

Plat  2, 

Plat  S, 

Plat  4, 

Plat  5, 

Plat  6, 

Plat  7, 

Plat  8, 

Plat  9, 

Plat  10, 


800  lbs.  of  barn-yard  mannre,  32  IbB.  of  i)otaah-magnesianilpliiteu^l 

18  lbs.  of  dissolved  bone>black. 
29  lbs.  sodium  nitrate  (a«4  to  5  lbs.  nitrogen),  25  lbs.  innnie<<' 

potash  (=3  12  to  13  lbs.  potassium  oxide),  and  60  Ito.  dissulvcu 

bone-black  (ss  8.5  lbs.  available  phosphoric  acid). 
29  lbs.  sodium  nitrate  (at  4  to  5  lbs.  nitrogen),  48.5  lbs.  poU-^b- 

magnesia  sulphate  (ss  12  to  13  lbs.  potassium  oxide),  and  30  h- 

dissolved  bone-black  (aa  8  6  lbs.  available  phosphoric  add). 
43  lbs.  dried  blood  (b>5  to  6  lbs.  nitrogen),  2r>  lbs.  muriate  of  vo^ 

r»  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved  boot-l^ 

(ks  8.5  lbs.  available  phosphoric  acid) . 

25  lbs.  muriate  of  potash  (a  12  to  13  lbs.  potassium  oxide)  and^ 
lbs.  dissolved  bone-black  (as  8.5  \Us.  availaiile  phosphoric  audi- 

22.5  lbs.  ammonium  sulphate  (=4  to  5  lbs.  nitrogen). 48.5  Ite. iwtt>ir 
magnesia  sniphate  (s=  12  to  13  lbs.  potassium  oxide),  and  aO  \^ 
dissolved  bone-black  (ss  SJ^  lbs.  available  phosphoric  acid). 

22.5  llj8.  ammonium  sulphate  (=»4  to  5  lbs.  nitrogen),  25  Ibt.  m&ritK 
of  potash  (a  12  to  13  lbs. potassium  oxide),  and  50  lbs.dis»N 
bone-black  (as  8.5  lbs.  available  phosphoric  acid). 

26  lbs.  muriate  of  potash  («  12  to  13  lbs.  potassium  oxide)  and '« 
lbs.  dissolved  bone-black  (sa  8.5  lbs.  available  phosphoric  add). 

22.5  U)s.  ammonium  sulphate  (sa  4  to  5  lbs.  nitrogen),  25  Ite.  ia\ifj& 
of  potash  (a  12  to  13  Lbs.  potassium  oxide),  and  60  lbs. disialrri 
bone-black  (s  8.5  lbs.  available  phosphoric  acid). 

25  lbs.  muriate  of  potash  (s  12  to  13  lbs.  potassium  oxide)  aodAl 
lbs.  dissolved  bone-black  (ss  8.5  lbs.  available  phosphoric  acid  >. 

43  lbs.  dried  blo<xl  (a  5  to  6  lbs.  nitrogen),  48.5  lbs.  ixHasb-nutLni^'^ 
sulphate  (a  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissol^^^ 
bone-black  (=»  8.5  lbs.  available  phosphoric  acid). 


Coat  of  Fertilizers  applied  to  Field  A. 


Plat   0, 

Plat    1, 

Plat    2 

Plat    3 

Plat   4 

Plat   6, 

Plat   6 

Plat   7, 

Plat   8 

Plat    9, 

Plat  10, 
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The  above-described  course  of  the  general  management  of 
the  experiment  has  been  followed  thus  far  for  five  consecu- 
tive years  (1889-93,  inclusive). 

Kind  of  Cro2)s  raised. 

Com  (maize), in  1889. 

Oats, in  1890. 

Rye, in  1891. 

Soja  bean, in  1892. 

Oats, in  1893. 

For  details  regarding  earlier  years  (1889-92),  see  corre- 
sponding annual  reports. 


Summary  of  Four  Years*  Observations  upon  Field  A  (1889-92) . 


Yield   of   Dry  1   g  S 
Fodder  Com     H   9 
(Pounds).          ?   r 

YiXLD  OF  Oats. 

1801. 

YlBLD  OF  RTB. 

1 

IMS. 

NtmBBB  OP 

Plat. 

. 

m 

a 

0 

1 

315 
362 
365 
345 
260 
360 
885 
320 
220 
290 
395 

Percentage   of 
Grain. 

PercenUge  of 
Straw  and 
Chaff. 

Yield  of  Grain 
(Pounds). 

Yield  of  Straw 
(L'ouuds). 

« 

T3 

c 
o 

c 

2 

o 

470 
570 
525 
475 
390 
530 
400 
450 

425 
425 

«4 

o 

A® 

30.21 
27.02 
25.52 
27.37 
27.44 
27.36 
25.50 
24.22 

25.65 
29.41 

Percentage    of 
Straw   and 
Chaff. 

Yield  of  Grain 
(Pounds). 

Yield  of  Straw 
(Pounds). 

Yield  of  Green 
Soja  Bean 
(Puunds). 

Plat  0.. 
Plat  1,. 
Plat  2,. 
Plat  3,. 
Plat  4,. 
Plat  5,. 
Plat  6,. 
Plat  7,. 
Plat  8,. 
Plat  9,. 
Plat  10, . 

648 
577 
618 
381 
488 
542 
526 
359 
476 
610 

38.10 
35.36 
35.34 
33.62 
34.61 
39.20 
32.21 

;m.4o 

26.82 
34.83 
35.44 

61.90 
64.64 
64.66 
66.38 
63.39 
60.80 
67.79 
65.60 
73.18 
65.17 
64.56 

lao 

128 
129 
116 

90 
141 
124 
110 

59 
101 
140 

195 
234 
236 
229 
170 
219 
261 
210 
161 
189 

255 

1 

09.79 
72.98 
74.48 
72.63 
72.56 
72.64 
74.50 
75.78 

74.35 
70.59 

142 
154 
134 
130 
107 
145 
102 
109 

109 
125 

828 
416 
391 
345 
283 
385 
298 
341 

316 
300 

2,210 
S,290 
2,290 
2,090 
1,440 
1,935 
1,970 
1,430 
1.460 
1,460 
1,490 

Plat  8  has  shown,  as  has  been  repeatedly  pointed  out 
throughout  the  entire  experiment,  exceptional  conditions, 
due  apparently  to  injury  by  insects  in  the  early  stage  of  the 
growth. 

The  low  yield  of  Plat  10  in  1892  is  evidently  due  to  the 
use  of  a  lower  rate  of  seed,  being  the  first  plat  to  adjust  the 
seed  drill  for  a  definite  amount  of  seed. 
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An  examination  of  the  above  tabular  statement  of  the 
annual  yield  of  the  various  crops  upon  the  different  plate 
shows  that  as  a  rule  those  plats  (4,  7,  9)  which  had  doI 
received  in  any  form  nitrogen  for  manurial  purposes  yielded 
much  smaller  crops  than  those  that  received  annually  in  some 
fonn  or  other  an  addition  of  available  nitrogen.  It  seemed 
but  proper  to  sum  up  in  our  last  annual  report  our  results  in 
the  following  statement :  — 

The  experiments  carried  on  upon  Field  A  during  tJie  i/ears 
1889 J  ^90y  ^91  and  ^92  show  conclusively  the  importance  of 
a  liberal  supply  to  the  soil  of  an  available  form  ofnUrogen^  to 
serve  a  successful  and  retmmeraXive  cultivation  of  farm  cntpn 
under  otherwise  corresponding  favorable  conditions.  For  eiru 
a  leguminous  crop^  the  soja  hean^  when  for  the  first  time 
raised  upon  Field  A^  did  not  furnish  an  exception  to  our 
observation. 

The  stated  conclusion  is  in  full  accord  with  careful  obser- 
vations of  others  when  raising  upon  a  field  for  the  first  time 
clover  or  clover-like  plants.  A  deficiency  of  the  soil  in 
regard  to  the  peculiar  lower  organisms,  which  in  case  of 
clover-like  plants  are  recognized  as  the  medium  to  assist  in 
the  conversion  of  the  atmospheric  nitrogen  into  nitrogenous 
[)lant  food,  is  usually  considered  the  cause  of  the  results. 
This  cla-ss  of  crops  frequently  does  better  on  a  second  trial 
upon  the  same  lands. 

A  liberal  introduction  of  annual  leguminous  crops  into 
our  system  of  raising  field  crops  is  known  to  improve  the 
nitrogen  resources  of  the  farm  lands  in  an  economical  way. 

189 J.  — The  main  object  of  our  experiment  upon  Field  A 
during  this  season  was  to  observe  the  after-effect  of  the  cul- 
tivation of  soja  bean  (a  leguminous  crop)  on  the  nitrogen 
resources  of  the  soil  which  served  for  its  production,  ft 
seemed  of  interest  in  our  case  to  ascertain  whether  the  nus- 
ing  of  the  soja  bean  upon  Field  A  had  increased  the  amount 
of  available  nitrogen  stored  up  in  the  soil  to  such  an  extent 
as  to  affect  the  yield  of  the  succeeding  crop  upon  those  plats 
(4,  7,  9),  which  as  a  rule  did  not  receive  at  any  time  an  au- 
dition of  available  nitrogen  from  any  other  manurial  source 
but  the  atmospheric  air  and  the  roots  of  the  soja  beans  left 
in  the  soil  after  harvesting  the  crop. 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


189 


Oat8  were  selected  as  the  crop  suitable  to  serve  for  that 
purpose.  The  general  management  of  the  experiment,  as 
far  as  the  preparation  of  the  soil,  manuring  and  seeding* 
down  are  concerned,  was  the  same  as  in  preceding  years,  as 
will  be  seen  from  the  subsequent  description  of  the  operation. 

The  field  was  ploughed  Sept.  22,  1892 ;  during  the  suc- 
ceeding March  the  barn-yard  manure  was  applied  broadcast 
to  Plat  0,  and  April  29  the  entire  field  was  again  ploughed. 
The  remaining  plats,  1-10,  received  their  different  fertilizer 
mixtures  broadcast  on  May  4.  The  entire  field  was  harrowed 
and  pulverized  a  few  days  later.  The  oats  were  sown  May 
15,  in  drills  two  and  a  half  feet  apart,  at  the  rate  of  three 
and  two-thirds  pounds  per  plat.  The  seed  when  tested  by 
germination  showed  eighty-two  per  cent,  of  live  seed.  The 
young  plants  appeared  above  ground  May  22.  June  2  and 
again  June  17  all  plats  were  cultivated  and  hoed. 


HeiglU  of  tJie   Oats  ui)on  the   Different  Plats  of  Field  A  during 

the  Season  (1893), 

[Inches.] 


July  3. 

July  10. 

July  17. 

Jnly  34. 

July  81. 

August  7. 

Plat  0, 

>        < 

20 

25 

34 

44 

44 

45 

Plat  1,   . 

23 

30 

39 

45 

46 

46 

Plat  2,   . 

24 

27 

39 

44 

46 

46 

Plat  3,   , 

20 

27 

38 

44 

46 

47 

Plat  4,   , 

18 

20 

34 

36 

40 

41 

Plat  6, 

23 

24 

36 

46 

46 

46 

Plat  6, 

20 

23 

33 

40 

43 

47 

Plat  7,   . 

19 

23 

36 

41 

44 

46 

Plat  8, 

14 

17 

29 

36 

40 

46 

Plat  9,   , 

19 

22 

36 

38 

42 

44 

Plat  10, 

23 

31 

39 

47 

48 

48 

The  color  of  the  crop  varied  on  diiSerent  plats  considerably 
throughout  the  season.    Those  receiving  no  nitrogen  appeared 
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yellowish-green,  while  those  which  received  nitrogen  in  the 
form  of  dried  blood  were  especially  dark-green  colored.  Tlic 
crop  raised  on  the  plats  which  received  nitrogen  in  the  form 
of  sulphate  of  ammonia  retained  the  green  color  somewhat 
longer  than  that  of  the  remaining  plats. 
The  crop  was  cut  August  14,  15, 


Yield  of  Oat  Crop  on  Different  Plats  {1893). 

[Poanils.] 


■» 

WolRht 

of 

Onts. 

Weiffht  of 

Oats 
per  Acre. 

WefRht 

of  Htraw 

and 

Chaff. 

Wcteht 

of 
Oraliu 

1 

Weight 

of 

Straw  anil 

Chaff 
p«»r  Acre. 

1 

Wtfet.t  '4 

Griio 
per  Arr?. 

1 

Plat   0, 

6.W 

5,300 

399 

131 

3.990 

Uio 

Plat    1, 

600 

6,900 

555 

135 

5.550 

l^ii) 

Plat   2, 

600 

6,000 

454 

146 

4,540 

1,460 

Plat   3, 

700 

7,000 

534 

166 

5,540 

l,G6ft 

Plat   4, 

690 

5,900 

4.30 

160 

4,300 

1,C00 

Plat   6, 

630 

6,300 

551 

79 

5,510 

79CI 

Plat   6, 

600 

6,000 

498 

102 

4,980 

\m 

Plat   7, 

550 

6,.500 

431 

119 

4,310 

i,iw 

Plat    8, 

420 

4,200 

325 

95 

3,250 

9oO 

Plat    9, 

480 

4,800 

370 

110 

3,700 

i,ityi 

Plat  10, 

610 

6,100 

4^5 

125 

4,850 

l,2o0 

Ratio  oj 

^  Grain  to  Str 

aw. 

1 

1 

Plat  0,      . 

1  •  < 

J 

Plat   6, 

1:4.9 

Plat  1,      . 

.     1:^ 

t.l 

Plat   7, 

1:3.6 

Plat  2,      . 

5.1 

Plat   8, 

1:S.4 

Plat  3,      . 

).2 

Plat   9, 

1:3.4 

Plat  4,       . 

2.7 

Plat  10, 

1:3.9 

Plat  5, 

f 
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Condiisions.  —  An  examination  of  the  results  given  above 
shows  that  the  total  crop  on  those  plats  to  which  no  nitrogen 
was  applied  (4,  7  and  9)  averaged  800  pounds  less  than  in 
case  of  the  plats  which  received  their  regular  supply  of  ni- 
trofjen  in  some  form  or  other. 

Plat  8  shows  again  the  exceptional  conditions  of  previous 
years,  for,  although  fertilized  in  a  like  manner  as  Plat  6,  its 
total  yield  was  1,800  pounds  less. 

In  yield  of  grain  those  plats  which  received  their  nitrogen 
in  the  form  of  sulphate  of  ammonia  (5,  6  and  8)  averaged 
92  pounds ;  those  in  the  form  of  organic  nitrogen  (0,  6  and 
8),  140|  pounds;  those  in  the  form  of  nitrate  of  soda  (1 
and  2),  140^  pounds. 

The  best  results  in  relation  of  total  yield  to  yield  of  grain 
were  obtained  in  the  case  of  those  plats  receiving  organic 
nitrogen  (dried  blood  and  barn-yard  manure),  or  nitrogen 
in  the  form  of  nitrate  of  soda ;  while  in  the  case  of  sulphate 
of  ammonia  the  ratio  of  grain  to  straw  was  too  wide  to  give 
the  best  satisfaction. 

The  total  yield  of  crop  on  the  plats  receiving  no  nitrogen 
addition,  as  compared  with  those  receiving  a  nitrogen  supply, 
was:  — 

With  oats  in  1890,  one-fifth  to  one-sixth  less ; 
With  rye  in  1891,  one-fifth  to  one-sixth  less ; 
With  soja  bean  in  1892,  one-third  to  one-fourth  less; 
With  oats  in  1893,  one-seventh  to  one-eightli  less. 

From  this  it  will  appear  that  the  introduction  of  a  legu- 
minous crop  into  our  rotation  has  somewhat  reduced  the  dif- 
ference in  yield  between  the  plats  receiving  no  nitrogen  and 
those  receiving  it,  yet  has  not  entirely  obliterated  it. 

These  experiments  will  be  continued  another  year,  with 
some  modifications. 
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2.    Field  Expebibcents  with  Several  Prominent  Vari- 
eties OF  Grasses  and  of  Potatoes. 

Fidd  B. 

This  field  occupies  an  area  of  one  and  seren-tenths  acres, 
and  runs  from  north  to  south,  nearly  on  a  level.  The  soil 
consists  of  a  somewhat  sandy  loam  of  several  feet  in  depth. 
The  systematic  treatment  of  the  area  was  inaugurated  in 
1884,  when  the  present  subdivision  into  eleven  plats  was 
first  introduced.  The  plats  are  175  feet  long  and  33  feet 
wide  (5,775  square  feet,  or  two-fifteenths  of  an  acre),  of  a 
uniform  shape,  running  from  east  to  west,  with  a  space  of 
five  feet  between  adjoining  plats.  The  numbering  begins  at 
the  north  end  with  11,  and  closes  at  the  south  end  with  21. 
From  1884  to  1889  every  alternate  plat  received  annually 
th^  same  kind  and  the  same  amount  of  fertilizer,  —  600 
pounds  of  fine-ground  bone  and  200  pounds  of  muriate  of 
potash  per  acre. 

From  1889  to  the  close  of  the  season  of  1892  all  plats 
were  treated  alike,  as  far  as  the  svstem  of  cultivation  and 
of  manuring  is  concerned.  The  previously  stated  unma- 
nured  plats  (12,  14,  16,  18  and  20)  received  from  1890,  like 
the  remaining  plats  (11,  13,  15,  17,  19  and  21),  as  manure 
annually  at  the  rate  of  600  pounds  of  fine-ground  bone  and 
200  pounds  of  muriate  of  potash,  applied  broadcast  either  as 
a  top  dressing  or  thoroughly  ploughed  under,  as  circum- 
stances admitted. 

For  details  regarding  the  work  carried  on  upon  Field  B 
previous  to  1892,  see  tenth  annual  report. 

The  character  of  the  crops  raised  during  1892  may  be 
noticed  from  the  subsequent  tabular  statement :  — 
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Crops  raised  in  1892, 


Plat*. 


Plat  11, . 
Plat  12, . 
Plat  13, 
Plat  14, . 
Plat  15, . 
Plat  16, . 
Plat  17, . 
Plat  18, . 
Plat  19, . 
Plat  20, . 
Plat  21, . 


Kentucky  blue-grass,  sown  Sept  24, 1889. 

Kentucky  blue-grass  and  red  top,  sown  Sept  18, 1891. 

English  rye-grass  and  Italian  rye-grass,  sown  Sept  29, 1890. 

English  rye-grass  and  red  top,  sown  Sept.  29, 1890. 

Herds  grass  and  red  top,  sown  April  23, 1891. 

Italian  rye-grass  and  red  top,  sown  April  23, 1891 

Meadow  fescue,  sown  Sept.  25, 1887. 

Meadow  fescue,  sown  Sept  29, 1890. 

Herds  grass,  sown  Sept  25, 1889. 

Herds  grass  and  red  top,  sown  Sept.  29, 1890. 

Meadow  fescue  and  herds  grass,  sown  Sept  18, 1891. 


Abba  or  Each  Plat,  Two-pirrKBirrHs  Ackb. 

Yield  of  Haj,  Pint 

and  Hecond  Cut 

(rounds). 

Rate  per  Acre 
(Ptemdt). 

Plat  11,  sown  Sept  24, 1889, 
Plat  12,  sown  Sept  18, 1891, 
Plat  13,  sown  Sept  29, 1890, 
Plat  14,  sown  Sept  29, 1890, 
Plat  15,  sown  April  23, 1891, 
Plat  16,  sown  April  23, 1891, 
Plat  17,  sown  Sept  25, 1887, 
Plat  18,  sown  Sept  29, 1890, 
Plat  19,  sown  Sept  25, 1889, 
Flat  20,  sown  Sept  29, 1890, 
Flat  21,  sown  Sept  18, 1891, 

335 
365 
255 
225 
565 
565 
475 
490 
610 
285 
355 

2,513 
2,737 
1,913 
1,688 
4,238 
4,238 
3,563 
3,675 
4,575 
2,138 
2,663 

Total 

1               i 

»               • 

4,525 

At  the  close  of  the  season  (1892)  it  was  decided  to  rai^ 
hereafter  other  crops  than  grasses  upon  plats  11,  13,  14,  15, 
16  and  20.  For  this  reason  they  were  ploughed  after  the 
rowen  had  been  secured,  while  plats  12,  17,  18,  19  and  21 
remained  in  grass  for  another  season. 

1893.  —Plats  11,  13,  14,  15,  16  and  20,  which  had  been 
used  for  several  preceding  years  for  the  production  of 
grasses,  were  at  an  early  date  prepared  to  serve  for  experi- 
ments with  several  prominent  varieties  of  potatoes.  They 
were  ploughed  in  August,  1892,  and  were  again  ploughed  for 
the  final  preparation  April  25,  1893.    • 
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It  was  proposed  to  compare  the  yield,  as  far  as  quantity 
and  quality  are  concerned,  under  otherwise  corresponding 
circumstances.  Three  varieties  of  potatoes.  Beauty  of 
Hebron,  Clark's,  New  Queen,  were  chosen  for  the  trial. 
The  seed  potatoes  weriB  obtained  of  J.  J.  H.  Gregory  &  Son, 
IVIarblehead. 

Two  plats,  15  and  16,  were  assigned  for  the  cultivation  of 
Beauty  of  Hebron ;  two,  13  and  14,  for  that  of  New  Queen ; 
and  two,  11  and  20,  for  that  of  Clark's  variety. 

One  plat  in  each  case  received  its  potash  supply  in  form 
of  muriate  of  potash  (plats  11,  13  and  15),  and  one  in  each 
case  in  that  of  high-grade  sulphate  of  potash. 

The  actual  amount  of  potassium  oxide  used  in  all  cases 
remained  the  same. 


Statement  of  Fertilizers  used  (Pounds) . 


Per  Plat 


Per  Acre. 


T>i  .    ^^  .«  -.  c  Munate  of  potaah,  . 
Plats  11, 13,  15,  ?  ^ 

i  Bone, 


Plats  14, 16,  20,  J 


^  Sulphate  of  potash  (high  grade),  . 
Bone, 


400 
600 

400 
600 


Composition  of  Fertilizers  used. 


nitrogen. 

Potash. 

Phosphoric 
Acid. 

Fine-ground  bone,      .... 
Sulphate  of  potash,    .... 
Muriate  of  potash,      .... 

4.02 

60.20 

46.00 

22.96 

Market  Cost  of  Fertilizers, 


Per  Plat. 


Per  Acre. 


Plats  11,  13, 15, 
Plats  14,  16,  20, 


$17  93 
19  95 
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The  final  mechanical  preparation  of  the  different  plats  was 
the  same  in  all  cases.  The  fertilizer  was  applied  broadcast, 
and  subsequently  thoroughly  harrowed  in  before  planting. 
The  potatoes  were  planted  May  10  on  all  plats  at  the  rate  of 
nineteen  bushels  per  acre,  or  two  and  one-half  bushels  pota- 
toes per  plat.  Potatoes  used  were  either  whole  ones  of 
medium  size,  or  when  larger  were  cut  in  pieces  of  sizes  cor- 
responding to  the  former.  Plats  11  and  20  were  planted 
with  Clark's  variety ;  plats  13  and  14  were  planted  with  New 
Queen  variety;  plats  15  and  16  were  planted  with  Beantj 
of  Hebron  variety. 

The  crop  began  to  break  ground  May  26,  and  was  subse- 
quently cultivated  and  hoed  June  5  and  June  20.  The  pota- 
toes were  in  bloom  June  24,  and  the  tops  began  to  die  Aogust 
14.     The  crop  was  harvested  August  23  and  24. 

The  potatoes  were  in  all  cases  of  a  superior  appearance; 
only  one-eighth  to  one-ninth  of  the  entire  crop  was  not  mar- 
ketable as  a  first-class  article,  on  account  of  small  size. 

Yield  op  Crop. 

A.     Potash  applied  in  the  Form  of  Muriate. 
Yield  of  Potatoes  in  Pounds. 


Amount  p»r  Plat. 

Ratk  pkk  Ackk. 

VARIETY. 

Market- 
able. 

Small. 

Total. 

Market- 
able. 

SmalL 

Tout 

Plat  11,  Clark's, 
Plat  13,  New  Queen, . 
Plat  15,  Beauty  of  Hebron, 

1,450 
1,620 

2,160 

225 
240 
190 

1,675 
1,860 
2,350 

10,875 

12,150 
16,200 

1,688 
1,800 
1,425 

12,563 
13,950 
17,625 

Yield  of  Potatoes  in  Bushels  (60  Pounds  per  Bushel), 


Plat  11,  Clark's, 
Plat  13,  New  Queen, . 
Plat  15,  Beauty  of  Hebron, 


— 

- 

- 

181 

28 

- 

- 

- 

203 

30 

— 

- 

- 

270 

24 

209 
S33 
294 
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Yield  of  Crop — Concluded. 

B.    Potcish  applied  in  the  Form  of  High-grade  Stdphate. 

Yield  of  Potatoes  in  Pounds, 


Amodnt  pkr  Plat. 

Rate  pkr  Acre. 

VARIETY. 

Market- 
able. 

SmaU. 

Total. 

Market- 
able. 

Small. 

Total. 

Plat  20,  Clark's, 
Flat  14,  New  Queen, . 
Flat  16,  Beauty  of  Hebron, 

1,540 
1,860 

2,190 

230 
190 
240 

1,770 

2,050 
2,430 

11,550 
13,950 

16,425 

1,726 
1,425 
1,800 

13,275 
15,375 
18,225 

Yield  of  Potatoes  in  Bushels  {60  Pounds  per  Bushel), 


Flat  20,  Clark's, 

- 

— 

- 

193 

29 

222 

Flat  14,  New  Queen, . 

- 

— 

- 

233 

24 

257 

Flat  16,  Beauty  of  Hebron, 

- 

- 

- 

274 

80 

304 

An  examination  of  the  above  tabular  statement  of  the  yield 
of  the  different  varieties  of  potatoes  on  trial  reveals  the  folio w- 
ingfacts:— 

1.  The  yield  of  potatoes  is  in  every  instance  larger  in 
case  sulphate  of  potash  has  furnished  the  potash  of  the  fertil- 
izer used,  than  where  muriate  of  potash  has  served  for  that 
purpose. 

2.  Tho  yield  of  the  three  varieties  of  potatoes  on  trial, 
although  raised  under  a  corresponding  system  of  cultivation 
and  of  manuring,  differs  seriously.  Beauty  of  Hebron  pro- 
duces nearly  one-sixth  more  in  weight  than  the  New  Queen 
variety,  and  one-third  more  than  the  Clark  variety. 

Flats  12,  17,  18,  19  and  21,  which  remained  in  grass  in 
previous  years,  received  as  top-dressing,  muriate  of  potash, 
200  pounds,  and  ground  bone,  600  pounds,  per  acre,  at  an 
early  date  in  the  spring,  1893.  The  grass  was  cut  June  27 
and  28.  As  the  weeds  began  to  infest  the  plats,  the  experi- 
ment of  studying  a  variety  of  grasses  was  closed,  and  the 
sod  turned  under  during  the  month  of  August.     Dry  lands 
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do  not  favor  for  any  length  of  time  an  economical  and  clean 
cultivation  of  the  majority  of  our  best  grasses. 


Yield  of  First  Cut  of  Grass,  Hay  {1893) . 

Plat  12,  Kentucky  blue-grass,         ....  sown  Sept  24, 1889. 

Flat  17,  Meadow  fescue, sown  Sept  25, 1887. 

Plat  18,  Meadow  fescue, sown  Sept  29, 1890. 

Plat  19,  Herds  grass, sown  Sept  25, 1889. 

Plat  21,  Meadow  fescue  and  herds  grass,       .        .  sown  Sept  18, 1891. 


Plat  12, 
Plat  17, 
Plat  18, 
Plat  19, 
Plat  21, 


Yield  per  PUt 
(Founds). 


Kmteperlor 
(IVjonds). 


2,100 
2,100 

1,800 
3,225 
8,075 


Value  of  Grass  Fertilizer. 

Per  put. 

Per  AcR. 

• 

Plats  12,  17, 18,  19,  21, 

t2  39 

117  9S 

Some  of  our  observations  with  grasses  upon  Field  B  de- 
serve serious  consideration  of  farmers  in  our  section  of  tk 
country :  — 

1.  Italian  rye  grass  is  less  liable  to  be  winter-killed  with 
us  than  English  rye  grass. 

2.  Meadow  fescue  furnishes  a  valuable  grass,  as  £ur  as  a 
continuation  of  a  healthy  growth  during  a  series  of  years  is 
concerned,  and  excels  in  that  respect  the  herds  grass. 

3.  Grass  mixtures  as  a  rule  yield  larger  crops  than  the 
same  varieties  when  cultivated  by  themselves. 


1894.] 


PUBLIC  DOCUMENT —  No.  33. 


199 


CO 
0) 
00 


CQ 


ti 

Meadow 

Fescue  and  Herds  Grass. 

» 

o 

Clark's. 

s 

Herds  Grass. 

9 

Meadow  Fescue. 

^ 

Meadow  Fescue. 

S 

Beauty  of  Hebron. 

o 

Beauty  of  Hebron. 

J 

New  Queen. 

S 

New  Queen. 

01 

Kentucky  Blue-grass  and  Red  Top. 

= 

Clark's. 

O 


0) 

o 

■k 

0 

"5 
o 

CO 


200  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


3*  Field  Experiments  to  ascertain  the  Intluence  or 
Different  Mixtures  of  Combiercial  Fertiuzebs 
ON  THE  Yield  and  General  Character  of  Sev- 
eral Prominent  Garden  Crops. 

Fidd  O. 

The  area  devoted  to  the  above-stated  experiment  is  189 
feet  long  and  164  feet  wide ;  it  is  subdivided  into  six  plats 
of  uniform  size  (88  by  62  feet,  or  about  one-eighth  of  an 
acre  each).  The  plats  are  separated  from  each  other  and 
from  the  adjoining  cultivated  fields  by  a  space  of  five  feet  of 
unmanured  and  unseeded  yet  cultivated  land.  They  are 
arranged  in  two  parallel  rows,  running  from  west  to  east. 
Nos.  1,  2  and  3  are  along  the  north  side  of  the  field,  begin- 
ning with  No.  1  at  its  west  end,  while  plats  Nos.  4,  5  and  6 
are  located  along  its  south  side,  beginning  with  Plat  4  on  the 
west  end.  The  soil  is  several  feet  deep,  and  consists  of  a 
light,  somewhat  gravelly  loam,  and  was  in  a  fair  state  of 
productiveness  when  assigned  for  the  experiment  here  under 
consideration. 

The  entire  field  occupied  by  the  experiment  is  nearly  on  a 
level.  Its  past  history  (since  1885),  as  far  as  mode  of'culti- 
vation  and  manuring  is  concerned,  is  well  known.  Groand 
bone  and  muriate  of  potash,  600  pounds  of  the  former  and 
200  pounds  of  the  latter  per  acre,  have  been  used  for  more 
than  six  years  preceding  1891  as  general  fertilizer.  Xo 
stable  manure  of  any  description  has  been  applied  to  the  field 
for  seven  years  preceding.  General  field  crops,  as  grain 
crops,  leguminous  plants,  potatoes,  etc.,  have  been  raised 
upon  the  grounds  in  suitable  rotation  during  that  period. 

The  observation  with  raising  garden  crops,  by  the  aid  of 
different  mixtures  of  commercial  manurial  substances  here 
under  special  consideration,  began  upon  plats  Nos.  4,  5  and 
6  during  the  spring  of  1891,  and  upon  plats  1,  2  and  3 
during  that  of  1892.  The  difference  of  the  fertilizers  applied 
consisted  in  the  circumstance  that  different  forms  of  nitro- 
gen and  potash  were  used  for  their  preparation.  All  phts 
received  essentially  the  same  quantity  of  nitrogen,  potash 
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and  phosphoric  acid,  and  every  one  of  them  received  its  phos- 
phoric acid  additioi^  in  the  same  form,  namely,  dissolved 
bone-black.  Some  plats  received  their  nitrogen  supply  in 
the  form  of  organic  animal  matter,  dried  blood;  others 
received  their  nitrogen  in  the  form  of  sodium  nitrate,  Chili 
saltpetre ;  others  in  the  form  of  ammonium  sulphate.  Some 
plats  received  their  potash  in  the  form  of  muriate  of  potash 
and  others  in  the  form  of  the  highest  grade  of  potassium 
sulphate  (in  our  market  95  per  cent.).  The  subsequent 
tabular  statement  shows  the  quantities  of  the  manurial  sub- 
stances applied  to  the  different  plats :  — 


Flats. 


Annual  Snpplj  of  Mannrial  SnbatanoM. 


Pounds. 


Hatl, 


Plat  2, 


Flats, 


Flat  4, 


Flat  5, 


Flat  6, 


{ 


Salphate  of  ammonia, 
Muriate  of  potash, 
Dissolved  bone-black, 
Nitrate  of  soda,    . 
Mnriate  of  potash. 
Dissolved  bone-black. 
Dried  blood, 
Mnriate  of  potash. 
Dissolved  bone-black, 
Sulphate  of  ammonia. 
Sulphate  of  potash. 
Dissolved  bone-black. 
Nitrate  of  soda,    . 
Sulphate  of  potash. 
Dissolved  bone-black. 
Dried  blood. 
Sulphate  of  potash. 
Dissolved  bone-black, 


38 
80 
40 
47 
30 
40 
75 
SO 
40 
38 
80 
40 
47 
SO 
40 
75 
80 
40 


This  proportion  corresponds  per  acre  to :  — 

Pounds. 

Fhospborio  acid  (available), 50.4 

Nitrogen, 60.0 

Fotassium  oxide, 120.0 


Beets,  cabbages,  celery,  lettuce,  spinach,  tomatoes  and 
potatoes  have  been  raised  upon  the  field.  One  or  more  of 
noted  yarieties  of  each,  as  specified  in  our  previous  annual 
reports  for  1891  and  1892,  have  thus  far  been  tried.  The 
field  results  of  1891  and  1892  have  been  published  without 
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comment,  to  enable  us  to  accumulate  more  facts  for  the 
support  of  our  conclusione.  Upon  a  few  subsequent  pages 
will  be  found  a  description  of  the  management  of  the  experi- 
ments during  the  season  of  1893,  accompanied  by  a  brief 
compilation  and  discussion  of  all  the  results  thus  &r  obtained. 

The  entire  field  was  ploughed  April  26,  and  the  fertifer 
mixtures  given  in  the  previous  tabular  statement  were  applied 
broadcast  to  the  plats.  The  soil  was  subsequently  harrowed 
and  pulverized.  All  the  crops  were  sown  or  planted  as  cir- 
cumstances advised  in  rows  two  and  one-half  feet  apait. 
Each  of  the  different  crops  was  sown  or  planted  on  the  sante 
day  in  all  cases.  Celery,  cabbages,  lettuce  and  tomatoes 
were  raised  in  hot-beds,  and  afterwards  transplanted  to  die 
different  plats ;  while  with  spinach,  beets  and  potatoes  the 
seed  was  sown  directly  upon  the  plat^. 

The  following  order  in  arranging  the  different  crops  iras 
adopted,  beginning  in  each  plat  at  its  western  end :  — 

Two  rows  of  spinach,  variety  New  Zealand. 

One  row  of  celery,  variety  Dwarf  Golden  Heart. 

One  row  of  lettuce,  variety  Hanson. 

One  row  of  red  cabbage,  variety  Red  Dutch. 

Two  rows  of  beets,  variety  Edmund's  Blood  Turnip. 

Five  rows  of  potatoes,  variety  Beauty  of  Hebron. 

Two  rows  of  beets,  variety  Edmund's  Blood  Turnip. 

Three  rows  of  cabbages,  variety  Fottler's. 

Two  rows  of  tomatoes,  variety  Essex  Hybrid. 

The  order  of  arrangement  of  the  different  crops  within  eaik 
plat  was  the  same  in  all  of  them  for  the  same  year.  They 
occupied,  however,  a  different  position  relative  to  each  other 
in  successive  years,  to  introduce,  as  far  as  practicable,  a 
system  of  rotation  of  crops. 

Order  of  arrangement  of  crops  in  plats :  — 
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1892. 


1893. 


Celery. 
Lettuce. 

Spinach. 

Spinach. 

Celery. 

Lettuce. 

Red  Cabbage. 

Beets. 

Beets. 

Cabbages. 
Tomatoes. 

Potatoes. 

Beets. 

Potatoes. 

White  Cabbage. 

Tonnatoes. 

A  computation  of  the  results  of  a  chemical  analysis  of 
twenty  prominent  garden  crops  shows  the  following  average 
relative  proportion  of  the  three  above-stated  essential  ingredi- 
ents of  plant  food :  — 

Nitrogen, .2.2 

Potassium  oxide, 2.0 

Phosphoric  acid, 1.0 

One  thousand  pounds  of  green  garden  vegetables  contain, 
on  the  above-stated  basis  of  relative  proportion  of  essential 
constituents  of  plant  food :  — 


4.1  pounds  of  nitrogen. 

3.9  pounds  of  potassium  oxide. 

1.9  pounds  of  phosphoric  acid. 

The  weights  and  particular  stage  of  growth  of  the  vege- 
tables when  harvested  control  under  otherwise  corresponding 
conditions  the  actual  consumption  of  each  of  these  articles 
of  plant  food.  Our  information  regarding  these  points  is 
still  too  fragmentary  to  enable  a  more  detailed  statement 
here  beyond  relative  proportions.  It  must  suffice  for  the 
present  to  call  attention  to  the  fact  that  a  liberal  manuring 
within  reasonable  limits  pays,  as  a  rule,  better  than  a  scanty 
one. 
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The  various  mixtures  of  fertUizers  used  by  us  in  the 
experiments  under  discussion  provide  by  actual  supplj  for 
one-half  of  the  available  nitrogen  actually  called  for  to  meet 
the  demand  as  above  pointed  out.  A  liberal  cultivation  of 
peas  and  beans  cannot  fail  to  benefit  the  nitrogen  resources 
of  the  soil. 

Potatoes  were  planted  May  10 ;  spinach  and  beets  were 
sown  May  15 ;  lettuce  and  cabbage  plants  were  set  out  Mar 
15 ;  tomatoes  were  set  out  May  29 ;  celery  plants  were  set 
out  June  20.  The  seeds  in  every  case  were  taken  from  the 
same  lot ;  the  young  plants  were  raised  under  corresponding 
conditions  in  the  same  hot-bed,  and  a  corresponding  number 
transplanted  in  each  plat.  All  plats  were  kept  clean  from 
weeds  and  treated  in  a  like  manner  during  the  season.  The 
crops  were  harvested  whenever  fit  for  the  market.  The 
subsequent  tabular  statements  of  the  yield  of  the  crops  show 
the  date  of  maturity  and  the  quantity  obtained  at  different 
dates :  — 

Yield  of  Spinach  (Variety  New  Zealand), 


Plats. 


Ponab. 


Plat  1  (two  rows), . 
Plat  2  (two  rows),, 
Plat  3  (two  rows),* 
Plat  4  (two  rows), , 
Plat  5  (two  rows), , 
Plat  6  (two  rows), , 


167i 
183 
180i 
57 
210 

mi 


The  seed  was  sown  May  10 ;  the  crop  was  harvested  Jul? 
12.  The  low  yield  of  Plat  4  was  due  to  poor  germination 
of  the  seed. 
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Yield  of  Beets  ( Variety  Edmund's  Blood  Turnip) . 


Paats. 


Ponnda. 


Plat  1 
Plat  2 
Plats 
Plat  4 
Plats 
Plate 


ffour  rows^, 
(four  rows), 
(four  rowsi, 
(four  rows) , 
rfourrowsi 
(four  rows), 


284X 

382 

24H 

3711 

468^ 

447 


The  seed  was  sown  !May  15,  came  up  May  22,  and  the 
roots  were  harvested  October  17. 


Yield  of  Red  Cabbage  (  Variety  Bed  Dutch) . 


Plats. 

Perfect  UeatU. 

PoaiuU. 

Plat  1  Tone  row ; 
Plat  2  rone  row 
Plat  3  (one  row 
Plat  4  (one  row- 
Plat  5  ?one  row 
Plat  6  (one  row ; 

thirty-five  plants),  . 
;  thirty-five  plants),  . 
;  thirty-five  plants),  . 
;  thirty-five  plants),  . 
;  thirty-five  plants^,  , 
;  thirty-five  plants),  . 

29 
29 
28 
27 
27 
32 

266} 

213 

178 

180, 

18? 

215 

The  plants  were  set  out  May  15  and  harvested  October  2. 


Yield  of  WJiite  Cabbage  (Fottler'a). 


Plats. 

Perfect  Heads. 

Pounds. 

Plat  1  (three  rows ;  thirty-four  plants  each),    . 
Plat  2  (three  rows ;  thirty-four  plants  each),     . 
Plat  3  (three  rows ;  thirty-four  plants  each),     . 
Plat  4  (three  rows ;  thirty -four  plants  each^,     . 
Plat  6  (three  rows ;  thirty-four  plants  eachS,     . 
Plat  6  (three  rows ;  thirty-four  plants  each),     . 

77 

77 
87 
70 
87 
86 

605 

597} 

600 

674 

711 

730| 

The  plants  were  set  out  May  15 ;   they  were  harvested 
September  1  to  October  2. 
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Yield  of  Potatoes  (  Variety  Beauty  of  Hebron), 


Plats. 


POl7ia>9. 


Mariretable. 


SnuiU. 


TotaL 


Platl 
Plat  2 
Plat  3 
Plat  4 
Plat  5 
Plate 


(five  rows), 
(five  rows), 
(five  rows), 
(hve  rows), 
(five  rows), 
(five  rows), 


314 

86 

400 

458 

e2 

520 

309 

81 

390 

455 

70 

525 

4e2 

58 

520 

475 

106 

580 

The  potatoes  were  planted  May  10,  one  bushel  of  seed 
being  used  per  plat;  they  were  dug  August  19. 


Yield  ( 

of  Celery  (  Variety  Dwarf  Golden  Heart) . 

Plats. 

Perfect  Head! 

POQSlbL 

Plat  1  (one  row 
Plat  2  (one  row 
Plat  3  (one  row ; 
Plat  4  (one  row ; 
Plat  5  (one  row ; 
Plat  6  (one  row ; 

;  eighty  plants), 
;  eighty-four  plants), 
,  eighty-four  plants), 
;  eighty-four  plants), 
eighty-four  plants), 
,  eighty-four  plants). 

*  Practically  a  failure  on  accoant  of  the  drought. 


The  plants  were  set  out  June  20. 

Yield  of  Lettwce  (  Variety  Hanson) 


• 

Plats. 

PerftctHesdA. 

PcmMli. 

Platl 

(one  row 

;  seventy-five  plants). 

65 

S7J 

Plat  2 

(one  row  \ 

;  seventy-five  plants), 

67 

40 

Plats 

(one  row ; 

seventy-three  plants), 

68 

45 

Plat  4 

(one  row ; 

seventy-seven  plants),    . 

71 

62} 

Plats 

(one  row ; 

seventy-five  plants). 

73 

75 

Plate 

(one  row ; 

seventy-five  plants), 

67 

52 

The  plants  were  set  out  May  15 ;  they  were  harvested 
July  6. 


i 
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Yield  of  Tomatoes  (  Variety  Essex  Hybrid) . 


Plats. 

Datb  or  Haxvbotiko. 

1. 

». 

s. 

4. 

9. 

••  • 

Pounds. 

Poonds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

August  8  (matared),    . 

22 

20 

15} 

12} 

9 

15i 

August  11  (matured),  . 

25 

18} 

24} 

24} 

26} 

18 

August  16  (matured),  . 

38 

35 

46 

55J 

52 

49 

August  21  (matured),  . 

36} 

42} 

25} 

49 

48} 

63 

August  25  (matured),  . 

32} 

46} 

47 

53 

53} 

65} 

August  30  (matured),  . 

45 

80 

73 

72 

lOOf 

57 

September  1  (matured), 

16i 

65} 

61 

86} 

85} 

32} 

September  5  (matured). 

19 

47 

77 

95 

112 

60} 

September  11  (matured),     . 

26 

83 

89 

62} 

122} 

39 

September  15  (matured)^     . 

19} 

111 

86} 

71 

92 

19J 

September  20  (matured),     . 

26} 

111} 

93} 

100} 

154{ 

35 

Total  weight  of  matured 
tomatoes. 

306} 

660} 

640 

681} 

756} 

437i 

September  23  (green),. 

56} 

214 

167J 

137 

222} 

81 

Total  weight  of  tomatoes, 
both  matured  and  green, 

363 

874} 

807} 

818} 

978f 

515i 

There  were  two  rows  in  each  plat,  and  from  twenty-two 
to  twenty-three  plants  in  each  row.  The  plants  were  set 
out  from  the  hot-bed  May  29  ;  they  came  in  bloom  June  16, 
and  began  to  form  tomatoes  June  29. 


Potatoes  (  Variety  Beauty  of  Hebron) . 


POUMOS. 

• 

Plats. 

1S91. 

189t. 

585 

189S. 

Plat  1  (five  rows),      .... 

400 

Plat  2  (fiYQ  rows),      .... 

— 

665 

520 

Plat  3  (five  rows) 

— 

545 

390 

Plat  4  (five  rows),      .... 

735 

640 

525 

Plat  5  (five  rows),     .... 

780 

740 

520 

Plat  6  (five  rows),      .... 

— 

435 

580 
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Tofnatoes  (^Variety  Essex  Hybrid). 


POCMDS. 

Plats 

1S91. 

19M. 

lan. 

Plat  1  (two  rows),     .... 

- 

464 

339 

Plat  2  (two  rows),     .... 

- 

572 

874} 

Plat  3  (two  rows),     .... 

- 

466 

807 

Plat  4  (two  rows),     .... 

641 

515 

783 

Plat  5  (two  rows),     .... 

647 

593 

938} 

Plat  6  (two  rows),     .... 

- 

332 

515 

Lettuce  (  Variety  Hanson) . 


Bkvbntt  Plaxts. 


Plat  1  (one  row), 
Plat  2  (one  vow), 
Plat  3  (one  row), 
Plat  4  (one  row). 
Plat  5  (one  row), 
Plat  6  (one  row). 


411 

36 

43 

76 

60 

36 


Cabbages  {Variety  Fottler's). 


40} 

42 

46 

62 

70 

55 


SiXTT-TWO   PLAVTS. 


Platl 
Plat  2 
Plat  3 
Plat  4 
Plat  5 
Plate 


(two  rows), 
(two  rows), 
(two  rows), 

(two  1X)WS), 

(two  rows), 
(two  rows), 


534 
762 
576 
458 
674 
586 


490 
484 
4S8 
595 

508 
5?7 
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Spinach  {Variety  New  Zealand). 


Plats. 

18M. 

IMS. 

Plat  1  (two  rows), 

Plat  2  (two  rows), 

Plat  3  (two  roM-s), 

Plat  4  (two  rows),   ...... 

Plat  6  (two  rows),    ...... 

Plat  6  (two  rows),   ...... 

192 
233 
202 
230 
232 
134 

167) 

182 

180} 

210 
198) 

Beets   {Variety  Edmund's  Blood  Turnip). 


Plats 


Plat  1  (four  rows). 
Plat  2  (four  rows). 
Plat  3  (four  rows), 
Plat  4  (four  rows) , 
Plat  5  (four  rows). 
Plat  6  (four  rows), 


284J 

382 

241) 

371) 

468) 

447 


An  examination  of  the  preceding  results  shows  the  serious 
influence  of  the  dry  weather  throughout  a  large  part  of  the 
past  season,  as  affecting  the  total  yield  of  the  different  plats 
as  compared  with  each  other.  Potatoes,  cabbages,  beets  and 
spinach  show  a  marked  decrease  in  total  yield  over  last  year, 
while  lettuce  and  tomatoes  show  a  considerably  larger  yield. 
The  relative  yield  of  the  plats  for  both  seasons  is  only  slightly 
aflTected. 

Field  Cf  Eastern  Portion. 

The  portion  of  Field  C  east  of  the  plats  is  183  by  131 
feet,  and  contains  .55  acre.  The  fertilizer  applied  con- 
sisted of  300  pounds  of  fine-ground  bone  and  100  pounds 
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of  muriate  of  potash,  applied  broadcast.     On  Maj  8  &e 
field  was  sown  to  vetch  and  oats,  25  pounds  of  vetdi  and 
2i  bushels  of  oats  being  used  for  seed.     The  crop  made  an 
even  and  rapid  growth.     About  two-fifths  of  the  crop  was 
used  for  green  fodder  July  6  to  18.     The  remainder  was 
cut  as  hay.     The  area  cut  for  green  fodder  yielded  5,053 
pounds,  or  21,800  pounds  per  acre ;  that  cut  as  hay  weighed 
1,750   pounds,  or  5,469  pounds  per  acre.     On   July  28 
the  land  was  again  ploughed.     A  fertilizer  mixture,  com- 
posed of  100  pounds  of  nitrate  of  potash  and  300  pouiub 
of  ground  bone,  was  applied  broadcast  and  harrowed  in. 
August  4  the  field  was  sown  to  buckwheat ;   this  came  in 
bloom  September  1.     The  crop  began  to  be  cut  for  green 
fodder  when  in  full  bloom,  September  11,  and  the  catting 
was  completed  September  29.     The  yield  of  green  fodder 
was  3,870  pounds,  or  7,036  pounds  of  green  fodder  per 
acre. 

Analysia  of  Vetch  and  Oats  {Green). 

Moisture  at  100^  C, 79.16 

Dry  matter, 20. >4 

100.00 
Analysis  of  Dry  Mailer. 

Crude  ash, 8.?*'' 

"     cellulose, 30.  S4 

"fat 3.»J 

"      protein, IS.fT 

Nitrogen-free  extract  matter, •fc>.t»i^ 

100. oo 
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Vetch  and  Oatt. 
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4,     Experiments  with  a  Variety  op  New  Foraoe 

Crops  (1893). 

Field  D. 

This  field  Las  been  ased  for  the  past  two  years  fertile 
raising  of  a  variety  of  reputed  annual  and  perennial  fodder 
crops,  in  the  majority  of  cases  new  to  our  section  of  the 
country,  to  study  their  adaptation  to  our  climate  and  soil. 
Some  of  them  have  since  been  raised  on  a  larger  scale  success 
fully  and  profitably  for  the  support  of  our  dairy  stock. 

The  field  is  328  feet  long  and  70  feet  wide,  covering  an 
area  of  22,960  square  feet,  or  .527  acre.  The  land  wss 
ploughed  April  24  and  May  10.  The  fertilizer  used  con- 
sisted of  a  mixture  of  600  pounds  of  ground  bone  and  200 
pounds  of  muriate  of  potash,  which  was  applied  broadcaet 
and  harrowed  in  before  seeding.  The  different  crops  were 
planted  in  rows  two  and  one-half  feet  apart,  and  were  kept 
free  from  weeds  throughout  the  season.  They  were  arranged 
in  the  field  during  the  past  season  in  the  following  order, 
beginning  at  the  west  end :  — 

White  lupine  {Lupinus  cdbus) . 

Yellow  lupine  {Lujnnus  lutens), 

Prickley  comf rey  (Symphytum  officifude) . 

Forest  pea  or  flat  pea  (Lathyrus  sylvestris) . 

Late-maturing  soja  bean  (Soja  hispida). 

Kidney  vetch  {Anthyllis  vulneraria)  • 

Early-maturing  white  soja  bean  {Soja  hL^ida) . 

Sainfoin  (Oyiobrychis  scUiva). 

Early-maturing  black  soja  bean  {Soja  hispida). 

Cow-pea  {Dolichos  ahiensis) . 

Serradella  {Omithopus  sativus). 

Spring  vetch  (  Vicia  saliva) . 

Bokhara  clover  (Melilotus  alba). 

Horse  bean  (  Vicia  faba), 

Kaffir  com. 

Common  buckwheat  {Fagopyrum  eaculentum). 

Japanese  buckwheat  {Fagopyrum  esctdentum). 

Silver-hull  buckwheat  (Fagopyrum  esctdentum). 

Summer  rape  {Brassica  Napua) . 

Carrots  (Daucus  carota) . 

White  lupine  (Lupinus  alba),  four  rows.     The  seed  wa? 
sown  May  19.     The  young  plants  broke  ground  May  *• » 
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they  were  considerably  affected  by  the  drought  of  July  and 
August.  The  plants  proved  to  be  of  a  late  variety,  blossom- 
ing the  latter  part  of  September.  The  seed  was  bought  of 
J.  M.  Thorbum,  New  York  City,  at  eleven  cents  per  pound. 

Yellow  lupine  (^I/upinus  lutena)^  four  rows.  The  seed 
was  sown  May  19  and  came  up  May  29.  The  plants  began 
to  blossom  July  29,  pods  commenced  forming  August  5,  and 
ripened  seed  throughout  the  month  of  September.  Large, 
well-formed  tubercles  were  found  on  the  roots  of  this,  as  well 
as  on  those  of  the  preceding  variety. 

Both  varieties  of  lupine  deserve  a  high  recommendation 
for  green  manuring,  having  served  us  well  for  that  purpose. 

Prickley  comfrey  {Symphytum  officinale)^  one  row.  The 
roots  remained  in  the  ground  from  last  year,  and  wintered 
well  during  the  winter  of  1892-93.  The  plants  started  into 
growth  early  in  the  spring,  and' blossomed  June  13 ;  July  24 
they  were  cut.  The  plants  were  again  cut  early  in  the  fall. 
Both  cuttings  showed  a  liberal,  vigorous  growth.  This  fod- 
der plant  offers  but  little  inducement  for  home  cultivation 
when  compared  with  many  of  our  annual  leguminous  plants. 

Forest  pea  or  flat  pea  {Lathyrua  sylvestris)  ^  three  rows. 
The  roots  remained  in  the  ground  from  last  year ;  they  were 
partially  winter-killed.  The  crop  blossomed  June  24  and 
was  cut  July  27,  at  which  time  the  growth  was  large  and 
rank.  A  second  growth  was  cut  during  the  fall.  Our  re- 
sults thus  far  are  but  little  encouraging. 

Late-maturing  soja  bean  {Soja  hispida),  two  rows.  The 
seed  was  sown  May  19,  the  young  plants  appearing  above 
the  ground  May  29.  They  made  a  vigorous  and  leafy  growth, 
blossoming  September  15.  This  variety  is  apparently  of 
much  less  feeding  value  than  the  earlier  blooming  varieties. 
The  seed  was  obtained  of  J.  M.  Thorbum  of  New  York  City, 
at  eight  cents  per  pound. 

Kidney  vetch  (Anihyllis  vulneraria)^  four  rows.  The 
roots  remained  in  the  ground  from  last  year,  and  wintered 
very  well.  The  plants  blossomed  for  the  first  time  since 
seeding  June  13 ;  they  were  cut  July  24.  No  second  cut 
was  obtained.  It  is  a  very  attractive  plant  when  in  bloom. 
Seed  was  bought  of  D.  Landreth  &  Sons,  Philadelphia,  Pa. 

Early-maturing  white  soja  bean  {Soja  hispida)^  ten  rows. 
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The  seed  was  sown  May  19  and  came  up  May  29.  The  plants 
began  to  blossom  July  17  ;  they  were  cut  August  19.  The 
seed  was  of  our  own  raising.  This  variety  has  served  us  well 
for  several  years  as  hay  and  as  ensilage  (see  previous  reports) . 

Sainfoin  (  Onobrychia  scUiva) ,  five  rows.  The  crop  wintered 
well  from  last  year.  The  plants  began  to  blossom  June  5 
and  were  cut  July  27.  A  second  growth  was  produced. 
The  seed  was  bought  of  Henry  Nungesser,  New  York  City, 
at  six  cents  per  pound. 

Early-maturing  black  soja  bean  {3oja  hispida)^  five  roips^. 
The  seed  was  sown  May  19  and  the  young  plants  broke 
ground  May  29.  They  came  into  bloom  July  17  and  were 
cut  August  19.  The  only  marked  difference  between  the 
black  and  the  white  varieties  consists  in  the  color  of  the  seeds 
and  of  more  foliaceous  growth  in  the  case  of  the  black  variety. 
It  is  a  valuable  fodder  plant  and  stands  our  climate  well. 
The  seed  used  was  of  our  own  raising. 

Cow-pea  (Dolichos  sinensis)  y  five  rows.  The  seed  inis 
sown  May  19,  the  young  plants  appearing  above  ground 
May  26.  August  26  the  plants  blossomed  and  were  cut  for 
fodder.  Most  varieties  of  this  plant  do  not  produce  rip 
seed  with  us.  The  seed  was  obtained  of  D.  Landreth  &  Sons, 
Philadelphia,  Pa. 

Serradella  (^Omithopus  sativus)y  five  rows.  The  seed  was 
sown  May  19  and  came  up  May  29 ;  blossoms  appeared  Jaly 
11  and  the  crop  was  cut  for  fodder  August  14.  The  growth 
was  very  rank  and  heavy.  The  crop  has  supplied  us  for 
years  with  a  good  green  fodder.  The  seed  was  obtained  of 
Henry  Nungesser,  New  York  City,  at  eight  cents  per  pound. 

Spring  vetch  (  Vicia  sativa) ,  five  rows.  The  seed  was 
sown  May  19,  the  plants  appearing  May  26  and  beginning  to 
blossom  July  11.  August  4  the  growth  was  cut  for  fodder. 
Vetch  with  oats  has  furnished  us  for  several  years  an  excellent 
material  for  green  fodder  and  hay.  The  seed  was  obtained  of 
Henry  Nungesser,  New  York  City,  at  eight  cents  per  pound. 

Bokhara  clover  (Mdilotics  alba)y  five  rows.  The  seed  was^ 
sown  May  19.  The  plants  appeared  above  ground  May  26, 
and  were  cut  August  12,  at  which  time  there  were  no  sign^ 
of  blooming.  There  was  a  small  second  growth.  The  plant 
with  us  is  apt  to  grow  rank  and  too  woody  to  furnish  as 
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acceptable  fodder  article  for  any  length  of  time.  The  seed 
was  bought  of  Henry  Nungesser,  New  York  City,  at  twenty 
cents  per  pound. 

Horse  bean  (  Viciafabd)^  five  rows.  The  seed  was  sown 
May  19  and  came  up  May  29.  The  plants  began  to  bloom 
July  11.  During  the  summer  a  blight  attacked  some  of  the 
leaves,  turning  them  black.  The  plant  furnishes  a  good 
green  fodder  when  raised  in  connection  with  oats  or  barley 
and  vetch.  The  seeds  are  very  nutritious.  The  plants  were 
cut  September  28.  The  seed  was  obtained  of  J.  M.  Thor- 
bum  &  Sons,  New  York,  N.  Y.,  at  nine  cents  per  pound. 

Kaffir  com,  one  row.  The  seed  was  sent  on  for  trial  from 
Lawrence,  Kan.  It  was  planted  May  19  and  began  to  come 
up  May  30 ;  August  26  the  plants  began  to  head  out.  They 
reached  a  height  of  five  feet,  and  were  characterized  by  slender 
but  very  leafy  stems.  No  great  agricultural  merit  could  be 
obtained  in  our  section  of  the  country,  as  the  plant  does  not 
mature. 

Common  buckwheat  (^Fagopyrum  e^scwZen^Mm),  five  rows. 
The  seed  was  sown  May  19.  The  plants  broke  ground  May 
27  and  came  in  bloom  June  24.  This  buckwheat  made  a 
smaller  growth  than  either  of  the  others.  It  was  cut  for  fod- 
der July  31.  We  have  used  common  buckwheat  with  good 
results  as  second  crop  after  vetch  and  oats  or  summer  grain, 
to  serve  as  green  fodder  for  cattle  during  the  latter  part  of 
the  season. 

Japanese  buckwheat  {Fagopyrum  esculentum)  ^  five  rows. 
The  seed  was  sown  May  19  and  came  up  May  25.  The  plants 
came  in  blossom  June  24.  The  growth  was  very  heavy,  the 
leaf  development  being  greater  than  in  the  case  of  either  of 
the  two  other  varieties  of  buckwheat.  The  plants  were  cut 
for  fodder,  when  beginning  to  form  seed,  on  August  2.  This 
variety  deserves  the  serious  attention  of  farmers  as  a  substi- 
tute for  our  conmion  buckwheat.  The  seed  was  obtained  of 
J.  M.  Thorbum,  New  York,  N.  Y.,  at  six  cents  per  pound. 

Silver-hull  buckwheat  (Fagopyrum  esculentum) ^  five  rows. 
The  seed  was  sown  May  19.  The  plants  broke  ground  May 
27  and  came  into  bloom  June  24.  July  29  they  were  cut 
for  fodder.  The  seed  was  obtained  of  J.  M.  Thorbum,  New 
York  City,  at  six  and  one-fourth  cents  per  pound. 
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Summer  rape  (Brassica  Napua) ,  five  rows.  The  seed  was 
sown  May  19  and  came  up  May  25.  The  plants  were  cat  for 
fodder  August  7,  at  which  date  they  showed  no  signs  of 
blooming.  A  second  growth  was  cut  early  in  the  fall.  Both 
cuttings  showed  a  healthy  and  abundant  growth.  The  seed 
was  obtained  of  D.  Landreth  &  Sons,  Philadelphia,  Pa. 

Carrots  (^Daticus  caroia).  The  seed  was  sown  Jane  1, 
appearing  above  ground  June  10.  The  plat  ( .  155  acres)  was 
weeded  and  hoed  July  10.  The  crop  was  harvested  Norem- 
ber  2.     Yield,  5,540  pounds,  or  13-14  tons  per  acre. 


Analyses  of  Crops  raised  upon  Fidd  D  {1893). 

[I.,  common  buckwheat  {Fagopyntm  eacuUnCttm) :  dried;  cat  when  in  bloon 
II ,  silver-hall  buckwheat  {Fttgopyrwn  eseulentum) :  dried;  in  bloom.  Ill, Jtp- 
anese  buckwheat  {Foffopyrum  eseiUentum) :  dried;  in  bloom.  IV.,  sammer  npe 
{Brasnea  Naptu) :  dried;  cut  before  blooming.  V.,  pricklej  oomfrejr  {Syn^hftm 
oficimUe) :  second  growth] 


Tkr  Ckxt. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C, 

8.50 

8.91 

5.71 

11.13 

86.79 

Dry  matter,      .... 

91.50 

91.09 

94.29 

88.87      1S.21 

100.00 

100.00 

100.00 

100.00,  lOO.'JO 

Analysis  of  Dry  MaUer, 

Crude  ash,        .... 

14.63 

10.17 

12.36 

18.25      21.12 

'•     cellulose, 

19.35 

27.07 

36.02 

18.15 

11. (t^. 

lac,        •        .    ,    .        . 

3.04 

2.65 

2.22 

8.79 

2.06 

••     protein,. 

17.90 

12.22 

10.80 

14.43  j    17.4i' 

Nitrogen-free  extract  matter, . 

46.08 

47.99 

38.60 

45.38 

^.^ 

100.00 

100.00 

100.00   100.00 

lOO.OO 

Fertilizing  Constituents. 


Moisture  at  100^  C, 

8.500 

8.910 

5.720 

11.180 

Dry  matter  contains :  — 

Nitrogen,    .... 

2.866 

1.954 

1.727 

2.810 

Potassium  oxide. 

3.504 

2.612 

3.521 

5.254 

Calcium  oxide,  . 

.♦ 

2.514 

3.625 

4.158 

Magnesium  oxide. 

_• 

.577 

.446 

.587 

Phosphoric  acid, 

.547 

.944 

.903 

.643 

Insoluble  matter, 

_♦ 

.507 

.400 

.781 

86.7?) 

5.745 
2.26.1 

.310 
.870 


*  Not  determined. 


Si'iUNG  Viiicii  (  riciusud'ra). 
July,  1891.    Pj,1s  formlug. 


;kv  Vktch  {AnCh^tlia  vulneraria). 
Augual,  1893.     In  bloom. 


^ApLY-MATUBiso  SoJA  Bean  {Sojahispida)- 
September,  1833.    WItb  pods  formed. 


Flat  Pea  {Lathyrut  tylveHrW). 
Aagost,  1S98.    In  bloom. 
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Analyses  of  Crops  raised  upon  Field  D  {1893)  —  Continued. 

[I.,  yellow  lopine  {Lupirmi  lutmu)  :  In  bloom.  11.,  white  lupine  {L^nnut  alhua)  : 
in  bloom.  III.,  sainfoin  ( Onohryehis  ioiivus)  :  dried ;  in  bloom.  lY .,  Bokhara  clover 
{MeliMui  aiba)  :  dried;  in  bloom.  Y.,  serradella  {Ornithoput  sativa)  i  green;  in 
bloom.    YI.,  kMnej  retch  {Anthyllia  vuineraria)  :  aecond  growth ;  in  bloom.] 


Pke  Cbxt. 


I. 


11. 


in. 


IV. 


V. 


VI. 


Moisture  at  100^  C,  . 
Dry  matter, 


Analysis  of  Dry  MaUer. 
Crude  ash, . 


••     cellulose. 


t< 


it 


fat,  . 
protein,    . 


Nitrogen-free  extract 
matter,    .        . 


86.05 

85.35 

12.17 

7.43 

82.41 

13.95 

14.65 

87.88 

92.57 

17.59 

100.00 

100.00 

100.00 

100.00 

100.00 

11.14 

5.03 

8.54 

7.66 

10.99 

27.10 

31.18 

26.95 

80.57 

30.08 

1.87 

2.41 

4.49 

3.32 

2.41 

17.84 

18.71 

17.70 

13.37 

15.01 

42.05 

42.67 

42.27 

45.08 

41.13 

100.00 

100.00 

100.00 

100.00 

100.00 

80.85 
19.15 


100.00 


13.28 

14.94 

3.51 

18.43 


49.84 
100.00 


Fertilizing  ConstUuents, 


Moisture  at  100°  C,  . 

85.05 

85.350 

12.170 

7.430 

82.410 

80.850 

Dry  matter  contains :  — 

NitrogeD, 

2.662 

2.993 

2.880 

2.133 

2.682 

2.939 

Potassium  oxide,  . 

2.949 

1.730 

2.299 

1.979 

2.414 

1.754 

Calcium  oxide. 

1.926 

3.070 

1.320 

1.927 

2.636 

4.736 

Magnesium  oxide. 

.328 

.730 

.489 

.374 

.384 

.287 

Phosphoric  acid,   . 

.603 

.350 

.854 

.602 

.804 

.443 

Insoluble  matter,  . 

1.076 

.900 

.535 

.061 

.557 

.809 
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Analyses  of  Crops  raised  upon  Field  D  (1893)  — Concladed. 

[I.,  flat  pea  {Lathynu  Bylvutria) :  In  bloom.  II.,  flat  pea  {Laihyrut  syhettnt) : 
■econd  growth.  III.,  common  vetch  ( Vicia  aaiiwi) :  in  bloom.  IV.,  horte  betn 
{Vwiafaba)  :  with  pods  forming.  V.,  soja  bean  (So/a  hitpida)  i  with  podsfona- 
ing.    VI.,  cow-pea  {Dolichoa  nnemtit)  :  with  poda  forming. 


Pbk  Ckkt. 

I. 

II. 

lU. 

IV. 

V. 

?L 

Moisture  at  100^  C,  . 

8.96 

78.62 

9.90 

84.83 

76.42 

80.31 

Dry  matter. 

91.10 

21.38 

91.10 

16.17 

23.58 

19.69 

100,00 

100.00 

100.00 

100.00 

100.00'  100,00 

1 

Analysis  of  Dry  Mailer, 

Crude  ash,. 

9.39 

8.91 

8.24 

5.75 

7.74 

9.29 

'•      cellulose. 

31.76 

20.38 

30.27 

28.17 

26.47 

21.67 

"      fat,  . 

1.78 

6.00 

2.50 

2.31 

4.84 

4.06 

*'      protein,   . 

24.04 

30.65 

15.09 

16.68 

16.45 

17.05 

Nitrogen-free  extract 
matter,    . 

33.03 

36.06 

43.80 

47.09 

44.50 

47.93 

100.00 

100.00  100.00 

100.00  100,00 

100.00 

Fertilizing  ConslUuenls. 


Moisture  at  100°  C,  . 

8.96 

78.62 

9.90 

84.83 

76.42 

80.31 

Dry  matter  contains :  — 

1 

Nitrogen, 

3.846 

4.904 

2.414 

.675 

2.476 

1.796 

PotAAsium  oxide,  . 

2.572 

2.100 

3.010 

1.370 

1 .  151 

1.042 

Calcium  oxide, 

1.791 

1.412 

1.860 

1.370 

2.94.5 

2.964 

Magnesium  oxide. 

.498 

.411 

«♦ 

.620 

1.257 

.756 

Phosphoric  acid,    . 

.900 

.665 

.810 

.330 

.711 

.579 

Insoluble  matter,  . 

2.011 

1.155 

.560 

2.040 

._♦ 

.914 

Not  determined. 
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Field  "  D."  —  Arrangement  of  Crops  raised. 


1892. 


Artichoke. 


Prickley  Comfrey. 
Pyrethrum. 

Forest  Pea. 


Stachy'f  Tubers. 
Kidney  Vetch. 


Winter  Rape. 
Sainfoin. 


Yellow  Trefoil. 


Spring  Vetch. 
Bokhara  Clover. 


1893. 

W  [  Minnesota  Corn. 


Summer  Rape. 
Horse  Bean. 


Serradella. 


Soja  Bean. 
Cow-pea. 


Jackson  Wonder  Bean. 
Blue  Lupine. 


White  Lupine. 
Yellow  Lupine. 


Silver-hull  Buckwheat. 


Japanese  Buckwheat. 


Common  Buckwheat. 


White  Lupine. 

Yellow  Lupine. 

Prickley  Comfrey. 
Pyrethrum. 

Forest  Pea. 

Late  SoJa  Bean. 

Kidney  Vetch. 


Early  White  SoJa  Bean. 


Sainfoin. 


Early  Black  SoJa  Bean. 


Cow-pea. 
Serradella. 


Spring  Vetch. 
Bokhara  Clover. 


Horse  Bean. 


Kaffir  Corn. 


Common  Buckwheat. 
Japanese  Buckwheat. 


Silver-hull  Buckwheat. 
Summer  Rape. 


Carrots. 


Scale,  50  feet  to  I  inch. 
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8 


71 
o 

CO 


Field  E  {Rye). 

This  field  is  260  feet  long  and  48  feet 
wide,  containing  .286  acre.  In  Septem- 
ber of  1892  the  field  was  ploughed  and 
the  following  fertilizer  mixture  applied: 
200  pounds  of  fine-ground  bone  and  70 
pounds  of  high-grade  sulphate  of  potash. 
The  field  was  then  sown  to  rye  and  wiiiter 
rape,  two-thirds  of  a  bushel  of  rye  and  ten 
pounds  of  rape  being  used  for  seed.  Both 
the  rye  and  the  rape  came  up  and  made  a 
fair  fall  growth.  The  rye  wintered  veil, 
but  the  rape  entirely  winter-killed.*  The 
rye  headed  out  May  29  and  was  cut  July  li. 


Tidd  of  Rye. 

Grain, S^ 

Straw  and  chaff,        .....  1^4;> 

Rate  per  Acre, 

Grain, 1,175 

Straw  and  chaff, 4.246 


*  Judging  from  the  ezperiment,  the  seed  sown  proved  to  be  sammer  rape  instead 
of  winter  rape,  as  supposed. 
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5.  Field  Experiments  with  Different  Commercial 
Phosphates  to  study  the  Economy  of  using 
THE  Cheaper  Natural  Phosphates  or  the  More 
Costly  Acidulated  Phosphates. 

Fidd  F. 

The  field  selected  for  this  purpose  is  300  feet  long  and 
137  feet  wide,  running  on  a  level  from  east  to  west.  Pre- 
vious to  1887  it  was  used  as  a  meadow,  which  was  well 
worn  out  at  that  time,  yielding  but  a  scanty  crop  of  Eng- 
lish hay.  During  the  autumn  of  1887  the  sod  was  turned 
under  and  left  in  that  state  over  winter.  It  was  decided  to 
prepare  the  field  for  special  experiments  with  phosphoric 
acid  by  a  systematic  exhaustion  of  its  inherent  resources  of 
plant  food.  For  this  reason  no  manurial  matter  of  any  de- 
scription was  applied  during  the  years  1887,  1888  and  1889. 

The  soil,  a  fair  sandy  loam,  was  carefully  prepared  every 
year  by  ploughing  during  the  fall  and  in  the  spring,  to 
improve  its  mechanical  condition  to  the  full  extent  of  exist- 
ing circumstances.  During  the  same  period  a  crop  was 
raised  every  year.  These  crops  were  selected,  as  far  as 
practicable,  with  a  view  to  exhaust  the  supply  of  phosphoric 
acid  in  particular.  Corn,  Hungarian  grass  and  leguminous 
crops  (cow-pea,  vetch  and  serradella)  followed  each  other 
in  the  order  stated. 

1890.  —  The  field  was  subdivided  into  five  plats,  running 
from  east  to  west,  each  twenty-one  feet  wide,  with  a  space 
of  eight  feet  between  adjoining  plats. 

The  manurial  material  applied  to  each  of  these  five  plats 
contained,  in  every  instance,  the  same  form  and  the  same 
quantity  of  potassium  oxide  and  of  nitrogen,  while  the 
phosphoric  acid  was  furnished  in  each  case  in  the  form  of 
a  different  commercial  phosphoric-acid-containing  article, 
namely,  phosphatic  slag,  Mona  guano,  Florida  phosphate, 
South  Carolina  phosphate  (floats)  and  dissolved  bone-black. 
The  market  cost  of  each  of  these  articles  controlled  the 
quantity  applied,  for  each  plat  received  the  same  money 
value  in  its  particular  kind  of  phosphate. 
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Cost  per  Ton. 

Fhosphatic  slag, |15  00 

Mona  guano  (West  Indies), 15  00 

Florida  roclc  phosphate, 15  00 

South  Carolina  phosphate  (floats), 15  00 

Dissolved  bone-black, 25  00 

Analyses  of  Phosphates  used, 

[I.,  phosphAtic  Bla^;  II.,  Mona  guano ;  III.,  Florida  phosphate ;  IV.,  Sonth  Cmliitt 

phosphate ;  V.,  dissolved  bone-black.] 


PKS  Cknt. 

I. 

II. 

iir. 

IV.              V. 

Moisture, 

Ash 

Calcium  oxide. 
Magnesium  osdde,  . 
Ferric  and  aluminic  oxides,     . 
Total  phosphoric  acid,    • 
Soluble  phosphoric  acid, . 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid. 
Insoluble  matter,     . 

0.47 

46.47 

5.05 

14.35 

19.04 

4.39 

12.62 
75.99 
37.49 

21.88 

7.65 

14.33 

2.46 

2.53 
89.62 
17.89 

14.25 
21.72 

30.50 

0.39 

46.76 

5.78 
27.57 

4.27 

23.30 

9.04 

15.96 
61.46 

15.82 

13.65 

2.52 

0.65 

6.i6 

The  following  fertilizer  mixtures  have  been  applied  annually 
to  all  the  platsy  with  the  exception  of  Plat  3,  which  received 
in  1890  ground  apatite  and  in  1891  no  phosphate  whatever:  — 


Plats. 


Annual  Supply  orMannrial  SutetanccaL 


PpBDO- 


Plat  1  (south, 6,494  square  feet). 


Plat  2  (6,565  square  feet). 


Plat  3  (6,636  square  feet). 


Plat  4  (6,707  square  feet). 


Plat  5  (6,778  square  feet). 


Ground  phosohatic  slag^. 
Nitrate  of  soda. 
Potash-magnesia  sulphate. 
Ground  Mona  guano,   . 
Nitrate  of  soda,     . 
Potash-magnesia  sulphate, 
Ground  Florida  phosphate. 
Nitrate  of  soda,     . 
Potash-ma^esia  sulphate. 
South  Carolina  phosphate. 
Nitrate  of  soda,     . 
Potash-magnesia  sulphate. 
Dissolved  bone-black,  . 
Nitrate  of  soda,     . 
Potash-magnesia  sulphate. 


127 
43 
58 

I3S 
43} 
59 
!  129 
44 
59 

131 

«l 

60 

78 
45 
61 
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The  phosphatic  slag,  Mona  guano,  South  Carolina  phos- 
phate and  Florida  phosphate  were  applied  at  the  rate  of  850 
pounds  i)er  acre ;  dissolved  bone-black  at  the  rate  of  500 
pounds  per  acre.  Nitrate  of  soda  was  applied  at  the  rate  of 
250  pounds  per  acre  and  potash-magnesia  sulphate  at  the  rate 
of  390  pounds  per  acre. 

Potatoes  were  raised  upon  the  plats  in  1890 ;  in  1891  win- 
ter wheat  was  employed  (for  details  see  ninth  annual  report) ; 
in  1892  serradeUa  was  the  crop  experimented  with  (see  tenth 
annual  report) . 

1893.  — The  field  was  ploughed  April  29.  May  6  the 
fertilizers  were  applied  broadcast  to  the  various  plats,  and 
the  land  was  afterwards  thoroughly  harrowed  and  pulverized. 
May  20  com,  variety  '*  Pride  of  the  North,^  was  planted  in 
hills,  eighteen  quarts  being  used.  The  crop  was  cultivated 
three  times,  and  hoed  twice  during  the  months  of  June  and 
July.  The  com  came  in  bloom  August  1  and  was  cut  Sep- 
tember 8.  It  remained  in  the  field  until  October  10-13, 
when  the  ears  of  com  were  picked.  During  the  entire  season 
Plat  1  appeared  to  make  a  larger  and  more  rapid  growth  than 
any  of  the  other  plats. 


Height  of  Plants  during  tJie  Season* 


Plats. 


July  3. 


July  10. 


July  17. 


Jaljr24. 


JuIySL 


Aug.  7. 


Plat  0  (inches),  . 

10 

12 

16 

23 

25 

Plat  1  (inches),  . 

20 

32 

44 

54 

73 

Plat  2  (inches),  . 

13 

20 

26 

40 

63 

Plat  3  (inches),  . 

10 

14 

19 

31 

46 

Plat  4  (inches),  . 

U 

15 

23 

41 

57 

Plat  5  (inches),  . 

13 

17 

27 

45 

55 

39 
86 
80 
69 
79 
81 
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Yield  of  Crop. 


Amouht  rsm  Plat. 

Rate  pkk  Acts. 

1 

Plats. 

Xftn. 

'  stover. 

ToUL 

1     Ean. 

StoTcr. 

To<iL 

Plato, 

— 

650 

650 

3,660 

3,660 

Platl.         .        . 

4701 

1,190 

1,660) 

3,195 

7,985 

11,180 

Plat  2, 

671 

810 

1,381 

3,791 

5,378 

9,169 

Plats, 

432 

915 

1,347 

2,834 

6,002 

8,8:VJ 

Plat  4, 

5791 

890 

1,469) 

3,767 

5,785 

9^2 

Plat  5, 

542| 

780 

1,322) 

i 

3,486 

5,015 

s^n 

Plat  1, 
Plat  2, 
Plat  3, 
Plat  4, 
Plat  5, 


Relative  Ratio  of  Ears  to  Stover. 


:2.o 


:1.4 

;2.I 

1.5 

1.4 
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6.     Experiments  with  Cobn. 

Field  G. 

This  field  is  700  feet  long  and  75  feet 
wide;  area,  52,500  sqoare  feet,  or  U 
acres.  The  land  is  nearly  level  and  the 
soil  a  loam  several  feet  in  depth. 

May  1  bam-yard  manure  was  applied 
to  the  field  at  the  rate  of  ten  tons  per 
acre.  A  few  days  later  the  field  was 
ploughed,  harrowed  and  prepared  for 
planting.  The  southern  end  of  the  field 
for  a  distance  of  fifty  feet  was  planted  to 
artichokes.  The  remainder  of  the  field 
was  planted  to  corn,  variety  "  Pride  of 
the  North."  The  com  was  planted  in 
hills  May  20,  sixteen  quarts  of  seed 
being  used.  The  crop  was  cultivated 
June  5  and  June  23.  August  1  the 
stalks  began  to  bloom.  The  crop  wa^ 
cut  September  9.  Owing  to  the  vei 
condition  of  the  soil  on  a  portion  of 
the  field,  the  com  on  that  portion  (10^ 
feet  of  the  length  of  the  field)  was  used 
for  green  fodder.  The  remainder  of  the 
crop  (.92  acre)  stood  in  the  field  untfl 
October  20,  when  it  was  husked. 

Yield  of  Crop  (per  Acre). 

Eara, 2.920 

Stover, 5,917 

Total, 8,837 

The  artichokes  were  planted  May  20 
and  cultivated  throughout  the  season 
with  the  corn.  They  blossomed  late  in 
September.  The  roots  will  remain  in 
the  ground  over  winter  and  are  to  be 
dug  in  the  spring. 


i 
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7.  Field  Experiments  TO  COMPARE  THE  Effect  OP  Home- 
made Mixed  Stable  Manure,  of  Unleached  Wood 
Ashes  and  of  Various  Mixtures  of  Commercial 
FERTiLiziNa  Materials  on  the  Yield  of  Some 
Prominent  Farm  Crops,  when  applied  as  Manure 
UNDEK  Otherwise  Fairly  Corresponding  Condi- 
tions (1888-94). 

EaM  Field. 

The  land  used  for  these  observations  covers  an  area  of 
from  seven  to  eight  acres,  and  is  located  along  the  east  side 
of  the  farm  of  the  station.  On  its  western  termination  it 
borders  on  a  meadow  in  fair  condition,  and  on  its  eastern 
side  it  is  separated  from  a  natural  thrifty  grove  by  a  private 
road  from  thirty-five  to  forty  feet  wide. 

The  soil  consists  of  a  somewhat  sandy  loam,  with  indica- 
tions of  light  springs  in  various  parts  of  the  field.  The 
more  prominent  springs  are  connected  by  drain  pipes  with 
the  main  drain  of  the  adjoining  meadow  since  the  experi- 
ment began. 

The  entire  field  slopes  gently  and  quite  uniformly  from 
east  to  west.  Com  and  grasses  represent  in  the  main  the 
crops  raised  upon  the  ground  in  years  preceding  1887. 

The  inferior  yield  and  character  of  the  crops  of  later  years 
raised  upon  the  land  pointed  towards  an  indifferent  manage- 
ment, as  far  as  the  selection  of  crops  and  of  manure  is 
concerned.  To  destroy  weeds  and  other  objectionable  local 
gTOwijhs,  it  became  advisable  to  introduce  a  thorough  system 
of  drill  cultivation. 

In  the  autumn  of  1887  the  sod  which  covered  the  entire 
area  Tvas  turned  under  by  ploughing,  and  subsequently,  by  a 
repeated  use  of  a  wheel  liarrow,  was  thoroughly  broken  up. 
One  ton  of  unleached  wood  ashes  (per  acre),  applied  broad- 
cast and  slightly  ploughed  in  before  the  close  of  the  season, 
served  as  manure  for  the  coming  year  (1888). 

Tlie  succeeding  spring,  after  a  thorough  mechanical  prep- 
aration of  the  soil  by  ploughing  and  harrowing,  the  foDow- 
ing    crops  were  planted:   potatoes,  barley,  oats  and  com. 
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They  were  sown  in  rows  running  along  the  sloping  grounds 
from  north  to  south,  to  secure  favorable  conditions  for  an 
advantageous  and  liberal  use  of  a  horse  cultivator  in  the 
interest  of  clean  cultivation. 

The  crops  raised  during  that  season  showed  a  fairly  uni- 
form state  of  productiveness  of  the  entire  field  here  under 
discussion. 

1889. — The  field  experiments  with  different  manures, 
which  are  the  special  subject  of  this  chapter,  began  during 
the  spring  of  that  year. 

The  lands  previously  described  are  divided  by  a  grass  road 
into  two  parts,  a  north  and  a  south  field.  The  former 
occupies  a  space  of  from  five  to  six  acres  and  the  latter  three 
to  four  acres.  Each  of  these  fields,  running  from  north  to 
south,  was  subsequently  subdivided  into  five  plats,  which  were 
kept  separate  from  each  other  by  a  space  of  land  fourteen 
feet  wide,  running  along  the  entire  length  of  each  plat  from 
east  to  west.  The  spaces  between  adjoining  plats  were 
cultivated  and  planted  in  connection  with  the  main  plat^. 
They  received,  however,  at  no  time  manure  of  any  descrip- 
tion during  the  entire  experiment. 

The  crops  selected  for  the  experiment  were  in  all  cases 
planted  in  the  same  manner  across  the  five  plats  set  apart 
for  the  observation.  They  occupied  in  every  case,  as  far  as 
the  same  crops  are  concerned,  the  same  area.  The  mechan- 
ical preparation  of  the  soil  was  alike  in  case  of  the  same  crop ; 
the  same  statement  applies  to  the  special  treatment,  as  culti- 
vating, etc.,  during  the  growing  season,  and  to  the  mode  of 
harvesting. 

The  difference  in  the  treatment  of  the  Jive  plats  was  entirely 
confined  to  a  different  unode  of  supplying  plant  food  to  the 
crops  raised;  each  plat  was  treated  year  after  year  in  tht 
foUoxoing  manner  {1889  to  1894)  :  — 

Fertilizer  applied  Ea^i  Year  from  1889  to  1894. 

Flat  L  —  Home-made  mixed  barn-yard  manure,  18,000  pouods 
(rate  of  10  tons  per  acre). 
Flat  IL  —  Wood  ashes,  1,800  pounds  (rate  of  1  ton  peraca^)- 
Flat  III.  —  No  fertilizer. 
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PlcU  IV.  —  Ground  bone,  540  pounds  (rate  of  600  pounds  per 
acre)  ;  muriate  of  potash,  180  pounds  (rate  of  200  pounds  per 
acre). 

Plat  V.  —  Ground  bone,  540  pounds  (rate  of  600  pounds  per 
acre)  ;  sulphate  of  potash  and  magnesia,  360  pounds  (rate  of  400 
pounds  per  acre) . 


Composition  of  Fertilizers  iLsed. 

• 

PKB  CBITT. 

Nitrogen. 

Phosphorio 
Acid. 

Potasslam 
Oxide. 

Barn-yard  manure,    .... 

Wood  ashes, 

Muriate  of  potash,     .... 
Sulphate  of  potash  and  magnesia,     . 
Fine-ground  bone,      .... 

.568 
4.02 

.688 

1.45 
22.96 

.523 
7.63 
46.00 
24.32 

The  basis  of  the  valuation  of  the  essential  fertilizing 
ingredients  contained  in  barn-yard  manure  is  the  same  as 
adopted  in  case  of  feed  stuffs,  viz. :  — 


Nitrogen, 
Phosphoric  acid, 
Potassium  oxide. 


Cents 
per  Pound. 

.        171 
6 


6J 


Market  Cost  at  Amherst 

of  Fertilizers  used. 

Coet 
per  Plat 

Cost 
per  Acre. 

Plat  I 

(29  84 

9  90 

11  16 

14  83 

(32  60 

Plat  11 

11  00 

Plat  IV 

12  40 

Plat  v., 

16  48 

The  barn-yard  manure  was  applied  broadcast  in  the  fall 
and  ploughed  in  early  in  the  spring.  The  wood  ashes  and 
commercial  fertilizers  were  applied  broadcast  and  harrowed 
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in  before  seeding  down.  The  amount  of  bam-yard  manure 
(plat  I.)  used  is  an  exceptional  one,  for  the  purpose  of 
securing  its  highest  effect.  The  annual  amount  of  the 
remaining  fertilizers  in  case  of  plats  II.,  IV.  and  V.  is 
within  customary  farm  practice. 


• 

37 Am  OP  Ckop  baised  (1889). 

Entire  Area 

occupied 
by  the  Crop. 

Am  occo^td 

bjtbeQT<|i 

inEacbPlii 

Barley  (in  drills  two  feet  apart), 

Barley  (broadcast), 

Dent  c5om,  **  Pride  of  the  North  "  (rows  three 
feet  three  inches  apart), 

Acres. 

.88 
.81 

3.31 

Acret. 

.158 
.146 

.596 

Amount  of  Seed  used  per  Acre, 

Barley,  in  drills, 57 

Barley,  broadcast, 70 

Dent  com, "  Pride  of  the  Xorth  "  (rows  three  feet  three  inches 

apart), 27 

Yield  of  Crops  in  Each  Plat,  calculated  for  Chie  Acre. 

[Pounds.] 


Whole  Cbop. 


Pl«tiy.       PUtT. 


Barley,  in  drills  (matured),  . 
Barley,  broadcast  (matured), . 
Dent  com  (kernels  glazed),    . 


3,006 

3,753 

2,975 

2,192 

2,459 

2,192 

18,875 

19,246 

15.461 

3,500 


2,405 


2,959  !   2,658 

I 
20,735    19,644 


Drilled  barley  when  cut  contained  44.4  per  cent,  of  solid 
matter;  corn  when  cut  contained  25.4  per  cent,  of  solid 
matter. 

Conclusion. — The  generally  fair  state  of  productivenes? 
of  the  lands  at  the  beginning  of  the  experiment  shows  itself 
in  the  fact  that  the  unfertilized  plat  (III. )  yields  but  little 
less  than  some  of  the  fertilized  plats. 

1890, — The  system  of  manuring  and  the  general  treat- 
ment of  the  soil  was  the  same  as  in  the  preceding  year. 
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Naxb  of  Ckop  raised  (IftM)). 

Entire  Area 

occupied  by 

Crop. 

Areaoccn- 
pied  by  Crop 
in  Each  Flat. 

Vetch  aiid  oats  (broadcast),         .... 
Scotch  tares  (in  drills  three  feet  three  inches 

apart), 

Soja  bean  (in  drills  three  feet  three  inches  apart), 

Acres. 

.88 

.81 
2.08 

Acres, 

.158 

.146 
.874 

Amount  of  Seed  used  per  Acre, 

Vetch  and  oats,  80  pounds  of  oats  and  40  pounds  of  yetch. 

Scotch  tares  in  drills, 47  pounds. 

Soja  bean  in  drills, 50  pounds. 

Yield  of  Crops  in  Each  Plat^  calculated  for  One  Acre, 

[PoTinds.] 


Whole  Crop. 


put  I. 


put  II. 


put  III. 


put  IV. 


PUtV. 


A'etch  and  oats  (green,  bloom- 
ing when  cut), 

Scotch  tares  (hayed,  blooming 
when  cut),    .        .        .        . 

Soja  bean  (green,  blooming 
when  cut),    .... 


11,924 

8,266 

7,190 

10,355 

2,842 

3,322 

1,884 

3.219 

9,037 

9.556 

7,313 

10,603 

11,411 

3,664 

10,306 


Yetch  and  oats  when  cut  contained  20  per  cent  dry  matter. 

Soja  bean  when  cut  contained  22  per  cent  dry  matter. 

Scotch  tares  when  cut  and  dried  contained  80  per  cent  dry  matter. 

Conclusions, 

1.  The  effect  of  the  commercial  manures  applied  in  case 
of  plats  IV.  and  V.  on  the  yield  of  crops  compares  very 
favorably  with  that  of  barn-yard  manure  (plat  I.). 

2.  Wood  ashes  have  given  in  our  case  on  the  whole  quite 
satisfactory  results. 

3.  The  presence  in  the  soil  of  a  liberal  amount  of 
organic  vegetable  matter  in  all  plats,  due  to  the  sod  turned 
under  (1888-89),  has  in  all  probability  brought  the  highest 
possible  manurial  effect  of  wood  ashes  and  commercial  fertil- 
izers (plats  II.,  IV.,  v.). 

4.  The  sulphate  of  potash-magnesia  has  given  us,  in  case 
of  leguminous  plants,  in  two  out  of  three  cases  a  better 
yield  of  crops  than  the  muriate  of  potash.  The  crops  are  in 
the  majority  of  cases  leguminous  plants  (clover-like  plants). 
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5.  The  decline  in  the  yield  of  the  unfertilized  as  com- 
pared with  that  of  the  fertilized  plats  becomes  more  a[)- 
parent  than  in  the  preceding  year. 

1891. — The  system  of  manuring  and  the  general  treat- 
ment of  the  soil  corresponded  to  that  in  preceding  years. 


HAXB  of  CBOP  XAI8BD  (18B1). 

Entire  Area 

occupied 
bj  the  Cn^. 

Atm  ocespnj 

by  the  Crop 

InEacfanit 

Barley  (in  drills  two  feet  apart), 

Oats  (in  drills  two  feet  apart),    .... 

Oats  (broadcast), 

Acres. 

1.68 

.92 

1.19 

Aeret. 

.302 
.165 
.214 

Amount  of  Seed  used  per  Acre, 

Barley,  in  drills, 6S 

Oats,  in  drills, 65 

Oats,  broadcast, 7S 


Yield  of  Crops  in  Each  PkU,  calculated  for  One  Acre. 

[Poands.] 


Plat  I 

Flatn. 

Plat  in. 

Plat  IV.       FlstT. 

Barley,  In  drills,  < 

'  Itraw,     . 

gnin, 
,  Total,      . 
'  Itraw,     . 

ffraln, 
.  Total,      . 
'  Itraw,    ' . 

gnin, 

2,000 
1,118 

1,052 
1,060 

1,526 
602 

2,179 
1,133 

T 

2,2» 
1.MS 
3,182 
S,4« 
1.1« 

Oato,lii  drllli,  < 

8,113 
2,268 
1,248 

3,012 
2,558 
1,170 

2,218 

1,636 

720 

3,312 
2,878 
1,833 

Oata,  broadoaat,  < 

8,611 

8,192 

897 

8,728 

2,481 

606 

2,36d 
1,729 

467 

4,211 
3,140 
1,065 

8,e3« 

901 

,  Total,     . 

4,089 

8,177 

2,196 

4,205     ;     S,»S 

Weight  of  Straw  a7id  Grain  reduced  to  a  Percentage  {1891). 


Barloy,  in  drilk, 


f  Itraw, 
grain. 


Oata,in  drllU 


Oati,  broadcast, 


•I 
•I 


Itraw, 
grain, 
straw, 
grain, 


Plat  I. 


Platn. 


Percent. 
64 

86 

64 

86 

78 

22 


Per  cent. 
65 

85 

69 

81 

78 

22 


Platm. 


Percent. 
60 

81 

69 

81 

79 

21 


PUitir.  .   PtetV. 


Per  cent 
66 

84 


82 
T5 
25 


Per 


S3 

n 

£5 


i 
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An  examination  of  the  above-stated  results  leads  to  the 
following  conclusions:  — 

1.  Seeding  in  drills  has  in  every  instance  given  a  larger 
percentage  of  grain  than  seeding  broadcast. 

2.  The  yield  of  the  crop  on  the  fertilized  plats  exceeds 
as  a  rule  about  thirty-three  per  cent,  that  of  the  crop 
obtained  on  the  unfertilized  plat. 

3.  The  results  obtained  by  the  aid  of  commercial  manures 
applied  to  plats  IV.  and  V.  compare  very  favorably  with 
those  obtained  with  barn-yard  manure  or  wood  ashes. 

4.  Muriate  of  potash  as  potash  source  of  plant  food  in 
case  of  grain  crops  as  a  rule  leads  in  yield  of  crops  the 
sulphate  of  potash-magnesia. 

1892.  — The  system  of  manuring  was  the  same  as  in  pre- 
ceding years.  The  general  treatment  of  the  soil  was  alike 
in  all  plats. 


Namb  of  Crop  kaiskd  (1882). 

Entire  Area 

occapied 
by  the  Crop. 

Area  occupied 

by  the  Crop 

In  Each  Plat. 

Acres* 

Acres. 

Canada  peas  and  oats  (broadcast), 

.88 

.168 

Soja  bean  (in  drills  two  and  a  half  feet  apart), 

.81 

.146 

Dent  com, "  Pride  of  the  North  "  (in  drills  two 
and  a  half  feet  apart,  two  feet  apart  in  row), . 

8.31 

.596 

AmouTit  of  Seed  used  per  Acre. 

Canada  peas,  2  bushels,  and  oats,  4  bushels. 

Soja  beans,        ....      60  pounds. 

Dent  com,         ....      14  quarts  (26  to  28  pounds). 


Yield  of  Crop  in  Each  Plat^  calculated  for  One  Acre. 

[Pounds.] 


PlatL 

Plat  II. 

Plat  in. 

Plat  IV. 

PlatV. 

Canada  p«aa  and  oats  (green,  in  full 
bloom; 

Soja  bean, 

'  Kernels  glazing, 
Dent  oom  <  Btorer, 

.  Ban,          .... 

• 
25,034 

1S,8«1 

* 

20,026 

11,201 

• 

18,674 

16,101 

* 

t 
8,121 

1,667 

14,829 

• 

t 
8,090 
1,200 

*  Not  weighed,  being  fed  daring  Anguit  and  September. 
t  Cntfbr  alio. 
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Dent  com  when  cut  for  the  silo  (kernels  glazed  but  soft) 
contained  from  26  to  28  per  cent,  of  dry  vegetable  nuitter; 
peas  and  oats  when  cut  (in  bloom)  contained  from  15  to  16 
per  cent,  of  dry  vegetable  matter.  Ab  the  vetch  and  oats 
raised  upon  the  same  plats  in  1890  contained  20  per  cent. 
of  dry  matter  when  cut,  it  will  be  seen  that  this  crop  under 
&irly  corresponding  conditions  compares  well  with  that  of 
Canada  peas  and  oats,  as  far  as  their  yield  is  concerned. 

Analyses  of:  — 

1.  Vetch  and  oats  (1890). 

2.  Canada  peas  and  oats  (1892). 

3.  Early-maturing  soja  bean  (when  blooming)  (1892). 


Moisture  at  100^  C, 
Dry  matter, 


Analysis  of  Dry  MaUer, 
Crude  ash,  .... 

"     cellulose, 

"     f  at,   . 

"  protein,  .  .  .  , 
Nitrogen-free  extract  matter,    . 


1. 


76.21 
23.79 


100.00 


7.25 

31.73 

3.37 

7.70 

49.95 


100.00 


Pss  Ckbt. 


86.32 
13.68 


100.00 

6.90 
26.66 

2.29 
16.01 
48.14 


100.00 


72.^' 
27.1'i 


lOO.W 

11. a^ 

7.22 
13.64 
43.3« 

100.03 


1893.  — The  system  of  manuring  the  same  as  in  the  pre- 
ceding year ;  the  general  preparation  of  the  soil  and  of  the 
same  crops  in  all  plats  alike. 


Name  of  Crop  baisbd  (1896). 


EnUre  Area 

occupied 
by  the  Crop. 


Areaoccfip*'' 
InEKbriit 


Soja  bean  (broadcast),. 
Vetch  and  oats  (broadcast). 
Barley  (broadcast), 


Acre*. 

1.68 
1.38 
1.94 


Acn* 

.303 
.849 


Amount  of  Seed  used  per  Acre. 

Soja  beans  (broadcast),  103  pounds. 
Vetch,  60  pounds ;  oats,  4|  bushels. 
Barley,  2f  bushels. 
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Tidd  of  Crops  in  Each  PlcU,  caJculcUed  per  Acre. 

[Pounds.] 


Plat  I. 


Plat  n. 


Plat  III. 


Plat  IV. 


PUtV. 


Boja bean  (hayed  In  bloom), 

Vetch  and   oati  (hayed,  oat  In   ftill 
bloom), 

Barley,  total  (dry,  matured),       . 


8,664 

4,2M 
8,887 


8«498 

6,836 
3,670 


826 

2,M4 
2,178 


2,442 

4,816 
2,804 


4,003 

6,210 
3,140 


A  comparison  of  the  yield  of  all  the  fertilized  plats  with 
that  of  the  yield  of  the  unfertilized  plat  shows  the  following 
difference  in  yield  per  acre,  in  pounds :  — 


Plat  I. 


Plat  II. 


Plat  IV. 


PlatV. 


1889. 
Barley  in  drills,    .... 
Barley  broadcast,         .        .        • 
Dent  com  (green), 

1890. 

Vetch  and  oats  (green), 
Scotch  tares  (hay), 
Soja  bean  (green), 

1891. 
Barley,  straw  and  chaff. 
Barley,  grain,       .        .        .        . 
Oats  in  drills,  straw  and  chaff,    . 
Oats  in  drills,  grain,    . 
Oats  broadcast,  straw  and  chaff, 
Oats  broadcast,  grain, 

1892. 
Canada  peas  and  oats  (green),    . 
Dent  com  (green), 

1893. 
Soja  bean  (hay),  . 
Vetch  and  oats  (hay), 
Barley  (matured,  whole  crop),  . 


81 

778 

* 

267 

3,364 

3,786 

4,734 

1,076 

968 

1,438 

1,724 

2,243 

474 

426 

421 

368 

631 

922 

619 

441 

1,468 

752 

430 

229 

^ 

2,670 

11,360 

6,351 

2,731 

2,673 

1,290 

2,379 

1,659 

401 

625 

767 

5,274 

3,164 
1,338 
3,310 

653 

441 
1,242 

604 
1,411 

698 

8,810 


1,617 

1,371 

716 


—670 

466 

4,183 

3,221 
1,780 
2,992 

693 
851 
812 
459 
1,248 
624 

3,633 


3,267 
3,266 
—29 


*  No  difference. 
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1.  Soja  beans  should  be  planted  in  drills,  to  keep  the 
weeds  down.  They  grow  too  slowly  to  shade  the  ground 
sufficiently  against  objectionable  vegetation. 

2.  Vetch  and  oats  yield  larger  crops,  suitable  for  green 
fodder,  than  soja  bean,  at  an  early  part  of  the  season.  Thej 
yield  also  a  larger  crop  of  dry  fodder  for  winter  use. 

3.  Both  crops,  vetch  and  oats  and  soja  bean,  produces 
valuable  ensilage.  Two  weight  parts  of  com,  cut  when  the 
kernels  are  glazing,  and  one  T^reight  part  of  early-maturing 
soja  bean,  have  furnished  us  a  valuable  ensilage  for  winter 
and  spring  use. 


1 .  Analysis  of  fodder  com  for  ensilage. 

2.  Analysis  of  corn  and  soja-bean  ensilage. 


Pek  Ckst. 

I. 

3. 

Moisture  at  100°  C, 

Dry  matter, 

68.53 
31.47 

77.42 
22.58 

Analysis  of  Dry  Matter. 
Crude  ash, 

••     cellulose, 

"fat, 

"     protein, 

Nitrogen-free  extract  matter,       .... 

100.00 

5.68 

23.99 

2.81 

6.22 

62.30 

100.00 

9.72 

25.01 

4.29 

6.82 
54.16 

100.00 

100.00 
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8.     Experiments  with  Grass  Land  (Meadows). 

The  meadows  under  consideration  comprise  an  area  of 
about  9.6  acres.  The  entire  field  to  1886  consisted  of  old, 
worn-out  grass  lands,  overrun  with  a  worthless  growth  on 
its  more  elevated  portion  and  covered  with  weeds  and 
sedges  in  its  lower  section.  The  improving  of  the  land  by 
underdraining  and  ploughing,  and  subsequently  by  the  use 
of  a  system  of  drill  culture,  began  in  some  parts  (north  end) 
in  1886  and  in  others  (south  end)  in  1887.  For  details  of 
this  work,  see  ninth  and  tenth  annual  reports  (1891-92). 

1893.  — In  the  spring  of  this  year  a  change  was  made  in 
the  area  and  mode  of  manuring  of  the  grass  pla|s.  The 
area  was  divided  into  three  plats.  Plat  1  (3.97  acres)  being 
the  area  heretofore  covered  by  plats  1  and  2;  Plat  2  (2.59 
acres)  and  Plat  3  (3  acres)  correspond  to  plats  3  and  4  of 
former  years. 

The  system  of  manuring  adopted  was  as  follows :  — 

Platl.  —  Wood  ashes,  1  ton  to  the  acre. 
Plat  2.  —  Bam-yard  manare,  8  tons  to  the  acre. 
PUU  3.  —  Six  hundred  pounds  fine-ground  bone  and  200  pounds 

muriate  of  potash  to  the  acre. 


Yield  of  Hay  {1893). 


Yield  per  Plat. 

Ratr  per  Acrk. 

Plat  1. 

Plat  2. 

Plats. 

Plat  1. 

Plat  2. 

Plats. 

First  cul,     .... 
Second  cut,. 

9.60 

2.99 

6.34 
2.22 

6.80 
2.67 

2.28 

.77 

2.62 
.86 

1.94 
.64 

Total  yield,      . 

12.59 

7.66 

8.47 

3.06 

3.48 

2.68 
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Tidd  of  Hay  (1889^3) . 


1889. 

Plat  1,  bam-yard  manure,  18  tons  to  acre,     . 

Plat  2,  barn-yard  manure,  8  tons  to  acre. 

Plat  3,  600  pounds  of  steamed  bone  and  200 
pounds  muriate  of  potash, 

1880. 

Plat  1,  barn-yard  manure,  14  tons  to  acre, 

Plat  2,  barn-yard  manure,  11  tons  to  acre, 

Plat  3,  as  in  1889, 

Plat  4,  wood  ashes,  1  ton  to  acre,   .... 

1891. 

Plat  1,  barn-yard  manure,  8  tons  to  acre, 

Plat  2,  barn-yard  manure,  6  tons  to  acre. 

Plat  3,  as  in  1890, 

Plat  4,  as  in  1890, 


1892. 


Plat  1,  as  in  1891,  . 

Plat  2,  as  in  1891,  . 

Plat  3,  as  in  1891,  . 

Plat  4,  as  in  1891,  . 


.        . 


.        . 


*        . 


Rats  m  Acn  (Tons). 


FInt 
CnL 


Seoood 
Cut 


TkXiL 


1893. 

Plats  1  and  2,  wood  ashes,  1  ton  to  acre. 

Plat  3,  barn-yard  manure,  8  tons  to  acre. 

Plat  4,  600  pounds  ground  bone  and  200  pounds 
muriate  ox  potash  to  acre, 


2.73 
2.38 


2.50 


3.80 
3.25 
3.00 


2.23 


3.26 
2.99 
2.32 
2.32 


2.77 
2.70 
2.33 
2.18 


2.28 
2.62 

1.94 


1.14 
1.21 


1.03 


8.87 
3.59 


3.56 


1.00 

1.34 

.73 


4.80 
4.59 


O.iO 


.68    2.91 


.72 


70 


.51 
.51 


1.04 
.98 
.64 

1.02 


.77 

.86 

.64 


3.98 
3.71 

2.83 
2.83 


3.81 
3.68 
2.97 
3.20 


3.05 
3.4S 

2.5.S 
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9.    Report  on  General  Farm  Work  (1893). 

The  lands  assigned  for  the  use  of  the  Massachusetts  State 
Agricultural  Experiment  Station  cover  an  area  of  fifty  acres. 
Ten  acres  are  natural  woodlands,  and  forty  acres,  including 
the  space  occupied  by  the  buildings,  are  used  for  the  raising 
of  farm  crops.  At  present  from  fifteen  to  sixteen  acres  are 
under  cultivation,  and  from  sixteen  to  seventeen  acres  are 
permanent  grass  lands.  As  every  portion  of  the  land  is  at 
present  serving  for  some  special  experiment,  the  general 
management  of  the  farm  is  to  a  controlling  degree  subjected 
to  the  requirements  of  the  work  called  for  in  connection  with 
the  various  questions  under  investigation.  The  adoption  of 
a  thorough  mechanical  preparation  of  the  soil,  supported  by 
a  careful,  clean  cultivation  of  the  crops  raised,  has  brought 
the  lands  into  a  fair  condition  for  field  experiments.  Each 
field  has  had  for  years  its  own  system  of  manuring,  and 
becomes  thereby  from  year  to  year  more  valuable  for  experi- 
mental purposes.  Wherever  circumstances  have  been  favor- 
able, forage  crops  have  been  chosen,  for  the  purpose  of 
studying  the  influence  of  various  systems  of  fertilization  and 
cultivation  on  their  growth  and  special  character.  This 
practice  has  resulted  already  in  the  successful  introduction 
of  some  valuable  forage  plants  new  to  our  locality,  and  has 
also  materially  assisted  us  in  an  economical  support  of  quite 
extensive  experiments  in  stock  feeding.  The  beneficial  effect 
of  many  of  these  crops  on  the  physical  and  chemical  condi- 
tion of  our  cultivated  lands  is  everywhere  noticed,  when 
compared  with  their  previous  general  condition. 

During  the  past  season  several  varieties  of  soja  bean,  vetch 
and  oats  and  buckwheat  have  been  raised.  The  vetch  and 
oats  was  fed  in  part  green  and  in  part  as  hay  to  dairy  cows. 
The  soja  bean  was  fed  as  hay. 

Twenty  tons  of  corn  have  been  put  into  the  silos,  and  the 
remainder  has  been  fed  in  part  as  fodder  com,  or  has  been 
harvested  when  matured,  and  the  corn  stover  obtained  will 
serve  for  the  support  of  dairy  stock  in  place  of  hay. 
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The  character  and  amount  of  farm  and  garden  crops  raised 
in  1893  may  be  seen  from  the  following  statement :  — 

Hay  (first  cut) 31} 

Rowen, .10^ 

Potatoes,   ...               7} 

Oats  (1,368  pounds  grain,  5,032  pounds  straw),      .        .        .        .  S^ 

Vetch  and  oats  (hay), 3f 

Vetch  and  oats  (green), 2^ 

Fodder  com  (green), 26} 

Com  stover, b\ 

Com  (ears), *        .        .        .  2j 

Sojabean  (hay), 2| 

Barley, 2} 

Rye  (226  pounds  grain,  1,243  pounds  straw), } 

Buckwheat  (green), 1| 

Tomatoes, 2i 

Cabbages, 1} 

Spinach, } 

Lettuce, i 

Roots  (carrots,  5,540  pounds ;  beets,  2,194  pounds ;  turnips,  2,157 

pounds), 5 

Miscellaneous 3 


112A 
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10.  On  Special  Fertilization  with  Reference  to  Some 
Prominent  Industrial  Crops,  Fruits  and  Garden 
Vegetables. 

One  of  the  first  reqairements  for  a  healthful  condition  and 
subsequent  successful  propagation  of  any  plant  consists  in 
adopting  a  well-devised  system  of  fertilization. 

A  system  of  manuring  may  be  called  well  devised  or 
rational  when  it  is  based  upon  the  results  of  a  careful  exam- 
ination into  the  composition  of  the  plant  under  cultivation, 
and  on  a  due  consideration  .of  its  natural  qualifications  for 
availing  itself  of  the  needed  plant  food  both  from  the  atmos- 
phere and  the  soil  in  question.  When  raised  under  other- 
wise corresponding  circumstances,  plants  with  a  well-de- 
veloped and  extensive  root  system  may  prosper  where  those 
with  a  compact  one  will  fail;  the  same  statement  applies 
with  equal  force  to  the  character  of  their  leaf  systems. 

To  ascertain  with  certainty  the  composition  of  a  plant, 
especially  with  reference  to  its  soil  constituents,  requires 
repeated  examinations .  in  different  stages  of  its  growth  and 
when  raised  upon  different  kinds  of  soil.  The  relations  of 
the  various  mineral  constituents  of  the  plant  to  its  successful 
development  must  be  fairly  understood  to  know  what  ele- 
ments of  plant  food  ought  to  be  present  in  the  soil,  in  an 
available  form,  to  render  success  possible. 

Most  of  our  farm  plants  have  been  carefully  investigated, 
and  their  requirements  regarding  kind  and  amount  of  the 
various  articles  of  plant  food  for  their  successful  production 
may  be  considered  fairly  well  understood.     This  circum- 
stance cannot  be  claimed  with  the  same  certainty  regarding 
the   so-called   "garden  crops"  and  fruit-producing  plants. 
Our  stock  of  information  with  regard  to  these  is  in  an  excep- 
tional degree  unsatisfactory.     The  slowness  of  the  exhaustive 
action  of  fruit  trees  on  the  soil,  on  account  of  their  extensive 
root  systems,  and  the  beneficial  effect  of  a  frequent  rotation 
of  crops  in  case  of  garden  plants,  in  connection  with  a  cus- 
tomary liberal  supply  of  vegetable  refiise  material  and  of 
home-made  manures,  have  apparently  delayed  the  need  of  a 
scientific  inquiry  into  the  special  wants  of  the  garden  and 
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orchard  on  the  part  of  agricultural  chemista.  A  sarplus  in 
the  quantity  of  manurial  matter  has  no  doubt  quite  freqaentir 
provided  for  special  wants;  and  in  this  view  is  secured  an 
intelligent  explanation  of  the  results.  There  is  no  scarcitv 
of  valuable  testimony  to  the  fact  of  exceptionally  good  mo- 
cess  in  raising  fruits  and  garden  crops  by  the  aid  of  a  libenl 
supply  of  compound  manurial  matters,  such  as  barn-jard 
manure,  vegetable  compost  of  various  descriptions,  wood 
ashes  and  others  of  a  similar  varying  and  thus  iU-defioed 
composition ;  yet  it  is  equally  well  understoodthat  but  little 
satisfactory  explanation  can  be  given  in  many  instances  re- 
garding the  particular  relation  which  exists  between  the  cod- 
stituents  or  conditions  of  such  manurial  substances  applied 
and  the  quantity  and  quality  of  the  crops  raised  by  their  aid. 

The  world-wide  reputation  of  bam-yard  manure  and  wood 
ashes  dates  back  not  merely  one  or  two  centuries ;  their  good 
efiects  have  been  known  for  thousands  of  years ;  and  « 
have  very  good  reason  to  believe  that  their  general  reputa- 
tion rests  on  their  complex  character  and  their  beneficiii 
influence  over  various  physical  and  chemical  qualities  of  the 
soil.  They  contain  in  the  majority  of  cases  more  or  lessoi 
all  the  essential  soil  constituents  which  our  cultivated  &nn 
and  garden  plants  need,  and  they  supply  on  that  account,  to 
some  extent  at  least,  not  only  known  but  also  unknowa 
deficiencies  of  plant  food.  They  may  thus  ensure,  other 
circumstances  being  favorable,  for  a  longer  or  shorter  penoa 
of  time,  reasonable  success  when  applied  in  suitable  qiu°^ 
ties. 

Experience  has  shown  that  refuse  manurial  matter,  lii^ 
bam-yard  manure,  is  most  efficient  when  used  for  the  lepr^^ 
duction  of  those  crops  which  contributed  materially  to  fc 
manufacture ;  a  similar  view  may  be  maintained  with  refei- 
ence  to  the  manurial  value  of  vegetable  compost  and  ast^- 
The  exceptional  occurrence  of  these  favorable  conditioi^^ 
materially  limits,  in  the  light  of  our  present  infornwtit^ 
their  claim  of  being  the  best  of  manures  for  farm  and  gari^^ 
under  all  circumstances,  and  needing  no  fiirther  supplemf^^' 
ing  to  meet  any  special  deficiencies  of  plant  food.  Thf 
whole  aspect  of  the  question  how  to  manure  efficiently  ^ 
gradually  but  decidedly  changed  within  the  last  fifty  yeii? 
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We  prefer  to-day  to  speak  of  feeding  plants.  To  secure 
the  best  possible  results  in  feeding  plants  requires  informa- 
tion with  regard  to  the  three  following  points :  namely,  with 
relation  to  the  physical  and  chemical  character  of  the  soil  in 
question;  a  knowledge  of  the  special  wants  of  the  plant 
under  cultivation,  as  regards  the  absolute  and  relative  pro- 
portions of  the  various  essential  articles  of  plant  food  re- 
quired ;  and  a  familiarity  with  the  composition  and  the  gen- 
eral physical  properties  of  the  different  kinds  of  manurial 
matter  at  our  disposal. 

A  brief  statement  of  the  principal  results  of  a  systematic, 
scientific  examination  into  the  circumstances  which  control  a 
healthy  and  vigorous  growth  of  plants  may  not  be  out  of 
place  here. 

First.  All  our  cultivated  plants  on  the  farm,  in  the  garden 
and  in  the  orchard  contain  the  same  elementary  constituents, 
yet  no  two  of  them  in  the  same  absolute  amounts  and  relative 
proportions.  The  list  comprises  carbon,  hydrogen,  oxygen, 
nitrogen,  sulphur,  phosphorus,  potassium,  sodium,  calcium, 
magnesium,  silicon,  chlorine  (manganese?). 

Second.  These  plant  constituents  are  furnished  in  part  by 
the  surrounding  atmosphere,  in  part  by  the  soil,  and  some  in 
varying  proportions  by  both. 

Third.  The  essential  plant  constituents  are  not  needed 
in  different  plants  in  the  same  invariable  proportions  at  the 
various  successive  stages  of  growth,  but  are  wanted  at  differ- 
ent stages  of  growth  in  different  absolute  amounts  and  rela- 
tive proportions.  Each  kind  of  plant  has  its  especial  wants 
at  different  stages  of  its  development.  (Grains  require  much 
nitrogen  in  an  available  form  during  their  later  period  of 
growth,  when  blooming  and  forming  seed,  while  grape  vines 
need  a  lai^e  amount  of  potash  during  the  growing  and  matur- 
ing of  the  fruit,  etc  ) 

Fourth.  The  absolute  amount  of  the  essential  mineral 
constituents  may  vary  in  the  same  kind  of  plant  when  raised 
>n  different  soUs  and  in  different  climates  without,  as  a  rule, 
iffecting  the  general  character  of  the  plant ;  yet  it  appears, 
lowever^  that  not  one  of  the  essential  elements  can  to  any 
ixtent  replace  another  one  without  affecting  more  or  less 
eriously  the  amount  and  relative  proportion  of  the  organic 
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constituents  of  the  plant.  It  has  been  noticed  that  many  of 
our  cultivated  plants  are  more  or  less  susceptible  of  change 
in  that  direction,  owing  to  a  liberal  application  of  one  ortbe 
other  essential  constituent. 

Fifth.  It  has  also  been  shown  that  the  particular  form 
of  the  various  articles  of  plant  food,  as  well  as  the  special 
associations  in  which  they  may  be  applied,  exerts  quite  fre- 
quently a  decided  influence,  not  only  on  the  quantity  of  t)» 
crop,  but  also  on  its  quality. 

The  observations  referred  to  above  {fourOi  and //M)  de- 
serve particularly  the  serious  attention  of  all  parties  engaged 
in  the  raising  of  industrial  crops,  as  well  as  garden  crops  and 
fruits ;  in  fact,  wherever  a  special  quality  of  the  prodml 
afiects  the  commercial  value  of  the  same.  We  know  thit 
whenever  such  changes  are  made  they  are  as  apt  to  he  in  our 
favor  as  against  our  best  interests.  The  history  of  the  sdc- 
ccssful  production  of  many  of  our  industrial  crops  fiirnfehes 
us  with  an  abundance  of  illustrations  of  the  existent^  (i 
such  relationships,  as  in  the  case  of  sugar-producing  plana 
tobacco,  etc. 

Sixth.  The  natural  resources  of  the  soil  in  available  plant 
food  have  proved,  as  a  rule,  ultimately  insuflScient  for  a 
remunerative  management  of  the  farm,  the  garden  and  tbe 
orchard.  Older  systems  of  agriculture  have  failed  on  account 
of  a  scanty  supply  of  plant  food,  and  many  failures  in  oar 
present  system  of  management  will  most  likely  be  ascribed 
at  some  future  day  to  an  indifferent  application  of  the  essen- 
tials of  plant  food. 

From  the  foregoing  record  of  well-established  conclusioDA 
derived  from  actual  obser^'^ation  in  the  vegetation  house,  ^ 
field  and  the  garden,  we  can  draw,  if  we  desire,  some  valu- 
able lessons  for  our  guidance  in  the  practical  management  ot 
the  various  branches  of  agricultural  and  horticultural  indnstiy. 

A  careful  consideration  of  the  points  stated  cannot  fail  to 
impress  all  interested  parties  with  the  fact  that  to  mann^ 
our  lands  efficiently  means  to-day  something  more  than  to 
incorporate  into  the  soil  an  exceptionally  liberal  amount  of 
some  incidental  refuse  matter  of  ill-defined  composition,  a? 
barn-yard  manure,  vegetable  compost  or  wood  ashes.  Botn 
good  economy  and  the  desirability  of  securing  a  sucoessfiu 
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and  thus  economical  production  of  the  yarious  farm  and 
garden  crops  strongly  advise  the  change  f5pom  an  indifferent 
system  of  manuring  to  a  more  rational  one  in  every  branch 
of  agriculture  and  horticulture. 

The  steadily  increasing  consumption  of  agricultural  chemr 
icals  and  of  commercial  manurial  compounds,  for  the  purpose 
of  supplementing  our  home  resources  of  manurial  matter,  is 
a  gratifying  endorsement  of  the  good  service  which  syste- 
matic, scientific,  experimental  investigation  into  the  causes  of 
a  successful  production  of  remunerative  crops  have  rendered 
to  practical  agriculture  and  horticulture. 

Much   has  thus  far  been  accomplished,  considering  the 
short  period  of  time  since  our  views  regarding  these  points 
have  changed;   yet  much  more  work  is  still  necessary  to 
secure  a  reasonably  adequate  control  of  the  subject  under 
discussion.      To   promote  these   interests  it  seems  to  be 
desirable  that  agricultural  chemists  render  themselves  more 
familiar  with  the  best  current  modes  of  a  successful  horti- 
cultural practice,  and  that  horticulturists  make  themselves 
familiar  with  the  more  recent  results   of  the  scientific  in- 
vestigations made  in  their  interests  by  giving  them  a  fau* 
and  careful  trial  in  the  practical  pursuit  of  their  business. 

Every  attempt  at  a  rational  and  remunerative  system  of 
cultivation  should  begin  with  an  inquiry  into  the  location 
of  the  lands  and  the  general  condition  of  soil  and  climate, 
to  ascertain  the  special  fitness  of  each  for  the  contemplated 
industry;  and,  in  case  the  lands  have  already  been  under 
cultivation  for  years,  their  past  history  with  regard  to  the 
system  of  cultivation  carried  on,  as  well  as  the  character  of 
the  crops  raised,  ought  to  be  consulted  before  any  particu- 
lar course  of  operation  is  decided  upon.     Inquiries  in  these 
directijons  cannot  fail  to  give  us  some  valuable  insight  into 
the   character  and  extent  of  existing  and  available  circum- 
stances regarding  plant  food  and  the  possibilities  of  success. 
A.  due  consideration  of  the  character  and  amount  of  the 
exis^ting  available  plant  food  of  the  soil,  and  some  definite 
information  in  regard  to  the  composition  of  the  plant  we 
propose  to  cultivate,  ought  to  guide  us  in  the  selection  of 
the   kind  and  the  quantity  of  the  manurial  substance.     As 
plants  require  at  different  stages  of  growth  different  quanti- 
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ties  of  the  essential  articles  of  plant  food,  it  mast  be  the  aim 
to  provide  a  liberal  amount  of  those  essential  consdtaeDt^ 
to  meet  these  periodical  wants.  The  well-known  fact  tkt 
liberal  manuring  pays  better  than  a  scanty  one  finds  it« 
explanation  in  the  existence  of  the  above  conditions.  The 
heavier  the  crop  the  larger  should  be  the  return  of  the 
constituents  carried  off  from  the  soil,  for  that  essential 
article  of  plant  food  which  is  present  in  the  soil  in  less 
quantity  than  the  growth  of  the  plant  requires  controls  the 
final  result. 

It  has  been  the  aim  of  the  writer,  since  the  estabUshment 
of  the  agricultural  institutions  at  Amherst,  to  furnish  object 
lessons  to  our  farming  community  in  regard  to  a  rationa! 
system  of  fertilization  by  carrying  on  a  series  of  field  ex- 
periments with  a  variety  of  farm  crops. 

The  local  conditions  of  the  soil  with  reference  to  the 
existing  amount  of  plant  food  had  to  be,  as  &r  as  prao 
ticable,  determined  by  actual  field  trials  before  the  special 
lines  of  investigation  could  be  entered  upon.  Our  earlier 
reports  furnish  abundant  proof  of  the  importance  ascribed 
to  a  suitable  preparation  of  each  experimental  plot  for  the 
special  line  of  inquiry  decided  upon. 

The  natural  inherent  resources  of  the  soil  were  usoilly 
ascertained  by  raising  for  several  years  in  succession,  withoct 
any  manurial  addition  from  outside  sources,  crops  requinK 
difierent  proportions  of  the  essential  articles  of  plant  food. 
thereby  reducing  the  soil  to  its  normal  condition  regarte 
the  amount  of  plant  food  present,  as  far  as  practicable. 

Most  prominent  among  the  experiments  carried  on  are 
those  with  relation  to  the  eflect  of  a  liberal  supply  of  the 
different  forms  of  potash  on  sugar  beets,*  sorghuni.^ 
grapes,}  potatoes  §  and  several  leguminous  and  grain  crop?^ 

*  See  eighth,  ninth  and  eleventh  annual  reports  of  the  Massachnsetu  AT* 
caltural  College  for  the  years  1871,  1872  and  1874. 

t  See  sixteenth  annual  report  of  the  Massachusetts  Agricaltoial  CoU^  ^^ 
the  year  1879. 

X  See  thirteenth  annual  report  of  the  Massachusetts  Agricultural  CoDece  i< 
the  year  1876. 

$  For  details  see  annual  reports  of  the  Board  of  Control  of  the  Msssacbu-K-s 
State  Agricultural  Experiment  Station  for  the  years  18i>4-93. 

II  For  details  see  annual  reports  of  the  Board  of  Control  of  the  Msssachass 
State  Agricultural  Experiment  Station  for  the  years  1884-89. 
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those  with  relation  to  the  effect  of  the  different  forms  of 
nitrogen  (ammonia  salts,  nitrates  and  organic  nitrogen)  on 
the  yield  and  character  of  grain  crops  and  leguminous 
plants ;  *  those  to  determine  the  economy  of  using  natural 
and  commercial  phosphates  in  the  production  of  com  and 
grain  crops  ;t  experiments  with  permanent  grass  lands 
(meadows). 

Of  late  our  attention  has  been  turned  to  a  special  study  of 
the  effect  of  different  forms  of  nitrogen  and  potassium  oxide 
on  the  growth  of  a  series  of  prominent  fruit  and  garden 
crops,  and  the  results  of  two  years'  observations  regarding 
the  latter  are  already  reported  in  detail  upon  preceding 
pages  (Field  C). 

To  explain  the  striking  differences  noticed  in  the  yields  of 
some  of  those  crops,  in  particular  lettuce  and  tomatoes,  when 
raised  with  the  assistance  of  either  muriate  or  sulphate  of 
potash,  it  seemed  advisable  for  confirmation  of  the  results  to 
transfer  the  investigations  to  the  vegetation  house,  where, 
under  better-defined  circumstances,  the  special  effect  of  the 
kind  and  form  of  the  various  articles  of  plant  food  supplied 
could  be  more  clearly  demonstrated.  A  few  notes  regarding 
the  results  thus  far  obtained  are  subsequently  stated,  to 
invite  co-operation  on  the  part  of  persons  interested  in  the 
questions  involved. 

Observations  in  the  plant  house  with  lettuce  and  spinach, 
during  the  winter  of  1892-93,  were  conducted  as  follows :  — 

The  soil  used  in  the  vegetation  house  was  a  sandy  loam 
taken  a  few  feet  below  the  surface  from  a  locality  which  at 
no  time  had  received  an  additional  supply  of  manurial  matter 
from  an  outside  source.  It  was  sent  through  a  screen  before 
being  used,  to  remove  coarse  vegetable  matter  (roots,  etc.) 
as  far  as  practicable.  The  beds  of  the  vegetation  house 
were  divided  into  boxes  thirty-two  inches  square  and  eight 
inches  deep.  They  were  filled  with  the  earth  to  the  depth 
of  six  inches,  about  three  hundred  pounds  being  used  for  the 
purpose. 


*  For  details  see  annual  reports  of  the  Board  of  Control  of  the  Massachnsetts 
State  Agricultaral  Experiment  Station  for  the  years  1889-93. 

f  For  details  see  annual  reports  of  the  Board  of  Control  of  the  Massachusetts 
State  Agricultural  Experiment  Station  for  the  years  1800-93. 
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Each  box  received  a  fertilizer  mixture  of  its  own,  oothins 
but  commercial  fertilizers  and  chemicals  which  had  I)een 
carefully  analyzed  being  used  in  their  compounding.  The 
amount  of  potassium  oxide,  phosphoric  acid  and  nitrogen 
was  the  same  in  each  case,  the  phosphoric  acid  in  all  case^ 
being  supplied  by  dissolved  bone-black,  while  the  potassium 
oxide  in  some  cases  was  in  the  form  of  muriate  of  potash 
(I.,  11.  and  III.)»  iQ  others  of  high-grade  sulphate  (TV.,  V. 
and  VI.),  and  in  the  remainder  (VII.,  VIII.  and  IX.)  by 
potash-magnesia  sulphate.  The  nitrogen  was  supplied  in 
the  form  of  sulphate  of  ammonia  (II.,  IV.  and  VII),  nitrate 
of  soda  (I.,  V.  and  VIII.)  and  dried  blood  (III.,  \T.  and 
IX  ) .  These  fertilizer  mixtures  were  thoroughly  incorporated 
with  the  soil.  Each  box  was  planted  in  part  with  lettuce 
and  in  part  with  New  Zealand  spinach.  The  same  lot  of 
seed  sufficed  for  the  whole,  and  the  seeding  took  place  on 
the  same  day.  Throughout  the  growing  period  the  boxe? 
were  treated  similarly,  as  far  as  temperature  and  time  and 
amount  of  watering  were  concerned. 

The  relative  proportion  of  fertilizer  applied  was :  of  pota^ 
slum  oxide,  3  parts ;  of  phosphoric  acid,  1  part ;  and  of 
nitrogen,  1  part.  The  percentage  of  the  different  ingredients 
added  to  the  soil  was  as  follows :  — 

Potassium  oxide, 000'2h 

Phosphoric  acid, 0J0(*5 

Nitrogen, 00009 

Fertilizer  Mixtures  used. 


Box  I. 

90  grams  muriate  of  potash. 
100  gi*ams  dissolved  bone-black. 
100  grams  nitrate  of  soda. 

Box  IL 

90  grams  muriate  of  potash. 
100  grams  dissolved  bone-black. 
100  grams  sulphate  of  ammonia. 

Box  III. 

90  grams  muriate  of  potash. 
100  grams  dissolved  bone-black. 
140  grams  dried  blood. 


Box  IV. 

90  grams  sulphate  of  potash. 
100  grams  dissolved  bone-black. 
75  grams  sulphate  of  ammonia. 

Box  V. 

90  grams  sulphate  of  potash. 
100  grams  dissolved  bone-blacL 
100  grams  nitrate  of  soda. 

Box  VL 

90  grams  sulphate  of  potash. 
100  grams  dissolved  bone-black. 
140  grams  dried  blood. 
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Fertilizer  Mixtures  used  —  Concladed. 


Box  VIL 

160  grams  potash-magnesia  sul- 
phate. 
100  grams  dissolved  bone-black. 
75  grams  sulphate  of  ammonia. 


Box  VIIL 

160  grams  potash-magnesia  sul- 
phate. 
100  grams  dissolved  bone-black. 
100  grams  nitrate  of  soda. 


Box  IX. 

160  grams  potash-magnesia  sulphate. 
100  grams  dissolved  bone-black. 
140  grams  dried  blood. 

The  lettuce  seeded  in  the  boxes  containing  muriate  of 
potash  as  the  potash  source  proved  a  complete  failure,  as 
the  young  plants  attained  a  height  of  only  one  and  one-half 
inches,  the  color  of  the  leaves  changed  into  various  shades 
of  red,  and  growth  ceased.  In  the  other  boxes  the  results 
were  less  striking,  but  the  most  satisfactory  growth  was 
obtained  in  those  boxes  in  which  sulphate  qf  potash  or  sul- 
phate of  potash-magnesia  ftimished  the  source  of  potash. 

Less  marked  was  the  difference  in  growth  of  the  New 
Zealand  spinach,  the  plants  growing  in  the  boxes  containing 
muriate  of  potash  being  less  vigorous,  yet  the  difference  at 
the  close  of  the  experiment  was  less  marked,  except  in 
regard  to  the  time  required  to  reach  perfection.  The  most 
striking  thing  noticed  with  regard  to  these  preliminary 
experiments  was  in  relation  to  the  apparently  injurious 
effect  of  muriate  of  potash  on  lettuce.  This  result  induced 
us  to  repeat  the  experiment  in  the  vegetation  house  during 
the  winter  of  1893-94,  for  the  exact  quantities  required  to 
give  the  most  beneficial  results  can  obviously  only  be  ascer- 
tained by  a  series  of  observations.* 


•  The  soil  in  boxes  1,  2  and  3  was  analyzed  at  the  close  of  the  observation^ 
with  the  following  result;  — 


No.  1. 

No.  2. 

No.  3. 

Pot&MiiaDa  oxide.     .■.•...• 

Per  Cent. 
.142 

Per  Cent, 
.186 

.137 

Per  Cent, 
.143 

PhosDborie  acid. 

.119 

.183 

1 
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Observations  during  the  Winter  of  1893-94, 

The  soil  tamed  to  account  in  these  experiments  was 
obtained  two  feet  below  the  surface  of  an  abandoned  past- 
ure, which  had  not  received  any  addition  of  manuml  matter 
from  an  outside  source  for  many  years.*  The  soil  was 
screened,  thus  being  freed  from  coarse  material  of  every 
description.  It  consisted  of  a  light  loam.  Twelve  boxes, 
corresponding  in  size  to  those  of  the  previous  year  (32  by 
32  by  8  inches),  were  employed,  each  containing  about  three 
hundred  pounds  of  the  soil,  being  filled  to  within  one  inch 
of  the  top.  To  secure  a  thorough  mixing  of  the  fertilizer 
and  soil,  they  were  worked  together  with  the  shovel  and  the 
mixture  sent  twice  through  the  screen.  The  addition  of  the 
fertilizer  to  the  soil  was  made  two  weeks  in  advance  of  the 
seeding.  A  greater  variety  of  fertilizer  mixtures  was  tanied 
to  account,  including  those  of  the  preceding  year.  The 
potassium  oxide  was  furnished  by  muriate  of  potash  (1,  - 
and  3),  sulphate  of  potash  (4,  5,  6  and  12),  carbonate  of 
potash-magnesia  (7,  8,  9  and  10)  and  phosphate  of  potash 
(11).  The  phosphoric  acid  was  supplied  by  dissolved  boD^ 
black  (1,  2,  3,  4,  5,  7,  8  and  9),  odorless  phosphate  (6), 
double  superphosphate  (10),  phosphate  of  potash  (11)  and 
phosphate  of  ammonia  (12),  The  nitrogen  was  added  in 
the  form  of  nitrate  of  soda  (1,  4,  7,  10  and  11),  sulphate  of 
ammonia  (2,  5  and  8),  phosphate  of  ammonia  (12)  and 
organic  nitrogen  (dried  blood)  (3,  6  and  9).  The  relative 
ratio  of  essential  fertilizing  constituents  applied  was  four 
parts  potassium  oxide,  one  part  phosphoric  acid  and  one  part 
nitrogen.  The  percentage  of  the  essential  elements  of  plant 
food  applied  to  the  soil  was  as  follows :  — 

Potassium  oxide, •    '""'^ 

Phosphoric  acid, '^*'' 

Nitrogen -^^ 

Following  is  a  statement  of  the  fertilizer  mixtuw^ 
used :  — 


•  Analysis  of  this  soil  showed :  moisture,  14.26  per  cent. ;  potassium  oxiilC  •®' 
per  cent.;  and  phosphoric  acid,  .134  per  cent. 


1894.] 


PUBLIC  DOCUMENT  — No.  33. 


251 


Boxl. 

128  grams  muriate  of  potash. 
106  grams  dissolved  bone-black. 
106  grams  nitrate  of  soda. 

Box  2, 

128  grams  muriate  of  potash. 
106  grams  dissolved  bone-black. 
78  grams  sulphate  of  ammonia. 

Box  3. 

128  grams  muriate  of  potash. 
100  grams  dissolved  bone-black. 
155  grams  dried  blood. 

Box  4. 

128  grams  sulphate  of  potash. 
106  grams  dissolved  bone-black. 
106  grams  nitrate  of  soda. 

Box  5. 

128  grams  sulphate  of  potash. 
106  grams  dissolved  bone-black. 
78  grams  sulphate  of  ammonia. 

Box  6. 

128  grams  sulphate  of  potash. 
90  grams  odorless  phosphate. 
155  grams  dried  blood. 


Box  7. 
360  grams   carbonate  of  potash- 


magncsia. 


106  grams  dissolved  bone-black. 
106  grams  nitrate  of  soda. 

Box  8, 
360  grams  carbonate   of  potash- 
magnesia. 
106  grams  dissolved  bone-black. 
78  grams  sulphate  of  ammonia. 

Box  p. 
360  grams  carbonate   of  potash- 
magnesia. 
100  grams  dissolved  bone-black. 
155  grams  dried  blood. 

Box  10, 
136  grams  double  superphosphate. 
360  grams  carbonate   of  potash- 
magnesia. 
106  grams  nitrate  of  soda. 

Box  11. 
200  grams  phosphate  of  potash. 
212  grams  nitrate  of  soda. 

Box  12. 
145  grams  phosphate  of  ammonia. 
128  grams  sulphate  of  potash. 


Analyses  of  chemicals  used  in  compounding  the  above 
mixtures  will  be  found  below :  — 


Potassium 
Oxide. 

Phosphoric 
Acid. 

Nitrogen. 

Per  Cent. 

Per  Cent, 

Per  Cent 

Muriate  of  potash,     .... 

46.00 

Sulphate  of  potash,    . 

50.20 

~ 

~ 

Potash-magnesia  sulphate, 

24.32 

— 

— 

Carbonate  of  potash-magnesia, 

18.48 

— 

~ 

Phosphate  of  potash, . 

32.56 

35.70 

— 

Dissolved  bone-black, 

.. 

13.88 

^ 

Odorless  phosphate,  . 

— 

18.42 

. 

Double  superphosphate,    . 

- 

47.80 

— 

Phosphate  of  ammonia,     . 
Di-iea  blood. 

-. 

43.86 

10.37 

. 

4.02 

10.00 

Nitrate  of  soda,  . 

.. 

.- 

14.28 

Sulphate  of  ammonia. 

"• 

"■ 

19.59 
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A  greater  variety  of  garden  vegetables  was  selected  for 
trial.  Each  box  was  planted  on  October  11  with  seed  of  the 
following :  — 

Lettuce,  variety  Hanson. 
Spinach,  variety  New  Zealand. 
Beets,  variety  Egyptian. 
Tomato,  variety  Essex  Hybrid. 

The  boxes  were  treated  similarly  with  regard  to  tempera- 
ture and  time  of  watering.  To  control  the  experiment,  part 
of  the  vegetation  house  was  turned  to  account  to  raise  the 
same  varieties  of  vegetables  in  the  same  soil,  properly 
manured  with  vegetable  compost  from  a  successfully  man- 
aged hot-bed.  On  October  17  the  lettuce  and  spinach 
appeared,  and  by  October  20  the  remaining  seeds  had 
sprouted.  The  following  notes  relating  to  the  diflerent 
garden  vegetables  on  trial  may  not  be  without  interest  in 
this  connection,  although  still  of  a  preliminary  character:— 

Lettuce.  —  The  seed  germinated  well  in  all  cases  except 
with  box  12,  in  which  the  number  was  somewhat  scanty. 
During  the  first  two  or  three  weeks  of  growth  the  difference 
in  the  boxes  was  not  very  marked,  although  on  November 
20  1,  2  and  3  were  noted  as  being  generally  of  poorer 
quality  than  the  others,  with  4,  5  and  6  next.  Nos.  i 
and  5  were  the  poorest  in  their  respective  groups,  as  were 
the  other  boxes  (8  and  12)  in  which  the  nitrogen  was 
furnished  by  ammonia  salts.  On  December  26  the  lettuce 
was  taken  from  1,  2,  3,  4,  5  and  6,  to  make  room  for  other 
plants;  1,  2  and  3  showed  perhaps  a  less  satis&ctory 
growth  than  the  others.  January  10  the  lettuce  was 
removed  from  9  and  10,  having  made  a  very  satisfcctorv 
growth,  and  on  January  10  from  7  and  8,  also  with  a 
good  growth. 

Beet^.  —  The  seed  germinated  well  in  all  cases,  and 
during  the  first  part  of  the  growing  period  no  very  great 
diflerences  were  observed  in  the  general  appearance  of  the 
various  boxes.  The  following  table  gives  the  heights  of  the 
plants  at  different  dates :  — 
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Height  of  Beets. 
[Inches.] 


DATS. 

Boxes. 

1. 

>.   •. 

4. 

Si 

9. 

«. 

7. 

S. 

e.    10. 

... 

•>. 

Pecember  5,   .        . 
December  19, .       . 

? 

21      i 
2}      i 

1 

3 
8 

? 

8 
10 

? 

l\ 

It 

11 

The  plants  were  taken  out  of  boxes  1,  2,  3,  5  and  6  on 
December  26,  having  apparently  ceased  their  growth.  They 
remained  longer  in  box  4,  which  is  provided  with  an  arrange- 
ment for  sub-irrigation,  where  they  made  a  slightly  larger 
growth.  January  31  the  plants  were  removed  from  boxes 
7,  8,  9,  10  and  11,  proving  to  be  the  best  in  7  and  10. 

Spinach.  — This  crop  grew  better  in  proportion  in  all  the 
boxes  than  either  of  the  others.  In  1,  2  and  3  it  made  a  fair 
growth,  although  not  as  vigorous  as  in  the  remaining  boxes ; 
4,  5  and  6  showed  a  more  vigorous  and  rapid  growth,  while 
7,  8  and  9  proved  to  be  still  more  vigorous.  Boxes  10  and 
11  showed  a  coiTesponding  relative  increase  in  growth,  the 
plants  being  removed  on  January  3,  when  in  bloom. 

Tomatoes. — The  growth  of  the  tomatoes  in  1,  2  and  3 
was  less  satisfactory  than  in  most  of  the  others.  An  opinion 
regarding  the  degree  of  growth  under  the  influence  of  the 
different  fertilizers  may  be  noticed  from  the  following  table, 
expressing  the  height  of  the  plants  at  different  periods  of 
the  observation :  — 

Height  of  Tomato  Plants. 
[Inches.] 


DATS. 

BOXBS. 

1. 

». 

s. 

4. 

9. 

«. 

7. 

S. 

9. 

10. 

11. 

0 
21 
44 

IS. 

T^ecember  6,   . 
I>eeember  19, . 
^January  9,      .       .        . 

26 

10 

3 

7 

25 

8 

18 
36 

6 

10 
22 

6 

"4 
22 

1? 

28 

81 

8 

U 
32 

18i 

24 

45 

8| 
21 
43 

The  plants  came  in  bloom  as  follows:  in  box  10,  on 
December  18 ;  in  box  11,  on  December  20;  in  box  12,  on 
December  23 ;  in  boxes  4,  5,  6,  7,  8  and  9  on  January  1 ; 
and  in  boxes  1  and  3  on  January  3.  The  plants  in  box  2 
oame  in  bloom  February  15. 
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Fruit  was  formed  first  on  the  plants  in  box  10,  noticed  oa 
January  17.  It  first  appeared  in  box  12  on  January  18;  in 
boxes  4  and  9  on  January  21 ;  in  box  3  on  January  24;  in 
box  1  on  January  27 ;  in  box  8  on  February  5 ;  and  in  box 

7  on  February  28. 

Fruit  ripened  in  box  10  on  February  20 ;  in  boxes  3,  4 
and  12  on  February  28 ;  in  box  9  on  March  1 ;  and  in  box 

8  on  March  7. 

The  plants  grown  in  the  soil  manured  with  yegetable  com- 
post, as  a  sort  of  control  experiment,  made  a  very  yigorous  and 
healthy  growth,  but  blossomed  late  and  had  formed  no  fruit  up 
to  March  8,  although  retaining  their  promising  appearance. 

Besides  the  above,  the  investigations  during  the  close  of 
the  present  winter  season  have  been  extended  to  the  following 
garden  vegetables,  namely :  peas,  beans,  onions,  cauliflower^ 
radish  and  turnip. 

Some  General  Considerations  for  Gfarden  Farmers, 

1.  Garden  crops  have  usually  a  short  period  of  growth, 
and  for  this  reason  need  a  soil  rich  in  available  plant  food  of 
various  kinds,  to  meet  periodical  wants. 

2.  An  excessive  accumulation  of  half-decayed  vegetable 
matter,  as  stable  manure  and  compost  prepared  from  the 
healthy  refuse  material  of  the  garden,  should  be  guarded 
against,  in  order  to  prevent,  as  far  as  practicable,  the  de- 
velopment of  objectionable  parasitic  growths.  Both  sources 
of  manurial  matter  are  very  valuable  in  their  way,  if  used  in 
limited  quantities  and  properly  supplemented  by  chemical 
manures  and  commercial  fertilizers,  to  meet  the  special  wants 
of  the  crops  under  cultivation. 

3.  A  liberal  use  of  commercial  fertilizers  and  chemical 
manures  for  the  production  of  garden  vegetables  and  fruits 
deserves  commendation,  for  they  enable  us  to  meet  more  di- 
rectly the  special  wants  of  any  soil  for  the  production  of  crops 
raised  in  succession  during  the  same  season  on  the  same  lands. 
An  excessive  accumulation  of  soluble  salines  has,  however,  to 
be  avoided,  for  some  garden  vegetables,  as  lettuce,  etc.,  are 
very  sensitive  to  their  influence  (see  our  observation). 

4.  It  is  advisable  wherever  practicable  to  change  the 
position  of  diflTerent  garden  crops  from  season  to  season,  to 
regulate  the  accumulation  of  the  various  essential  constitu- 
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ents  of  plant  food  by  raising  vegetables  consoming  them  in 
different  proportions. 

5.  Wherever  the  quality  of  a  crop  controls  its  economical 
and  conmiercial  value,  it  seems  advisable  that  care  should  be 
taken  to  secure  the  exclusion  of  an  accumulation  of  soluble 
saline  substances  not  called  for  by  the  crop.  This  circum- 
stance deserves  particular  attention  in  cultivation  under 
glass,  where  the  body  of  soil  is  limited,  and  the  removal  of 
such  substances  by  percolation  to  the  lower  layers  offers  but 
little  chance  of  relief.  In  our  experiment  above  described 
this  view  of  the  question  of  supplying  plant  food  in  the 
greenhouse  has  guided  us  in  selecting  a  series  of  concen- 
trated chemical  manures,  which  for  the  above  reason  are  now 
recommended  for  patronage. 

6.  There  are,  for  obvious  reasons,  no  unfailing  receipts 
for  a  general  fertilizer  mixture  best  adapted  to  all  kinds  of 
soil  for  the  production  of  field  and  garden  crops,  yet  there 
are  certain  relative  proportions  of  the  essential  ai*ticles  of 
plant  food  which  seem  to  recommend  themselves  for  the  rais- 
ing of  vegetables  for  the  market.  A  mixture  containing  the 
proportion  of  twenty-four  per  cent,  potassium  oxide,  twelve 
per  cent,  phosphoric  acid  and  twelve  per  cent,  nitrogen 
deserves  a  careful  trial.  In  some  cases  it  has  been  found 
advisable  to  add  nitrogen  at  different  times  in  small  quanti- 
ties in  the  form  of  nitrate  of  soda.  This  should  be  added 
at  different  stages  of  growth,  and  has  been  found  desirable 
in  the  case  of  cabbages,  turnips,  cucumbers,  onions,  lettuce, 
asparagus,  strawberries,  grapes,  fi'uit  trees,  etc.  Peas,  beans 
and  all  leguminous  crops  need  no  such  addition,  for  after 
reaching  a  certain  size  they  are  qualified,  by  bacterial  action 
upon  their  roots,  to  benefit  by  the  elementary  nitrogen  of  the 
atmosphere  in  sufficient  amounts  to  secure  success. 

7.  A  regular  periodical  addition  of  a  moderate  amount 
of  organic  animal  and  vegetable  refuse  matter,  as  barn-yard 
manure  and  vegetable  compost,  may  form  an  efficient  part  of 
the  system  of  manuring  adopted. 

8.  It  has  been  found  advantageous,  in  starting  the  culti- 
vation of  garden  vegetables  and  orchards  upon  new  lands, 
to  enrich  the  lower  layers  of  the  soil  by  deep  ploughing, 
together  with  the  addition  of  a  liberal  supply  of  natural  and 
commercial  phosphates  (South  Carolina,  Florida  or  odorless 
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])hosphates,  etc.),  a  treatment  which  may  be  repeated  from 
time  to  time  whenever  practicable. 

9.  A  periodical  application  of  burnt  lime  or  carbonate  of 
lime  has  been  found  as  a  rule  advantageous  to  lands  used  fur 
the  cultivation  of  garden  vegetables  wherever  an  exces^jive 
accumulation  of  organic  vegetable  matter  is  apt  to  occur 
(from  one  thousand  to  fifteen  hundred  pounds  per  acre  may 
be  used ) .  The  presence  of  a  liberal  amount  of  calcium  car- 
bonate in  our  cultivated  lands  is  known  to  assist  in  manv 
instances  in  the  liberation  of  plant  food  from  the  soil  and 
refuse  vegetable  material,  and  also  to  favor  a  beneficial  bac- 
terial life  in  the  soil  under  cultivation. 

The  subsequent  tabular  statement  of  the  composition  of 
various  garden  crops,  taken  from  the  tables  of  E.  Wolff  and 
from  observations  made  at  Amherst,  may  not  be  without 
interest  in  this  connection :  — 


Melative  Proportions  of  Phosphoric  Acidj  Potassium    Oxide  and 

Nitrogen  in  Fruits  and  Garden  Crops, 


Phosphoric 
Acid. 

1 
( 

Potassium 
Oxide. 

1 

1      Xitn^vfi. 

ChenopodicuxiB :  — 

Mangolds, 

6 

2.3 

*  Mangolds,  . 

4.2 

2.1 

Mangold  leaves. 

t 

1                  4.5 

3 

Sugar  beets, 

1         1          4.2 

l.S 

♦Sugar  beets, 

4.8 

2.2 

Sugar  beet  tops, 

1        f         2.3 

1.7 

Sugar  beet  leaves,     . 

1                 6.7 

4.3 

Sugar  beet  seed. 

1                  1.5 

j 

- 

♦Red  beets,  . 

1         ^          4.1 

3.3 

Spinach, 

1                  1.7 

3.1 

•Spinach, 

1                19.2 

6.8 

ComposUoe:  — 

Lettuce, 

1                  5.3 

- 

♦Lettuce,      .... 

. 

7.6 

4 

Head  lettuce, 

• 

3.9 

2.2 

Roman  lettuce,  . 

• 

2.3 

1.8 

♦Jerusalem  artichoke, 

1        . 

1          1 

1 

2.8 

2.7 

ConvolvulacecB :  — 

Sweet  potato,     .... 

1 

4.6 

3 
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Relative  Proportions  of  Phosphoric  Acidy  Potassium  Oxide  and 
Nitrogen  in  Fruits  and  Garden  Crops  —  Continued. 


PhoBphorlc 
Acid. 


Potassium 
Oxide. 


Nitrogen. 


• 

CrucifercR :  — 

1 

White  turnips,   .... 

3.6 

2.3 

♦White  turnips,   . 

3.9 

1.8 

White  turnip  leaves, 

3.1 

8.3 

*Ruta-bagas, 

4.1 

1.6 

Savoy  cabbage, . 

1.9 

2.5 

White  cabbage, . 

4.1 

1.7 

♦White  cabbage, . 

11.0 

7.6 

Cauliflower, 

2.3 

2.5 

Horse-radish, 

3.9 

2.2 

Radishes,    • 

3.2 

3.8 

Kohlrabi,    . 

1.6 

1.8 

Cticurbitacece :  — 

Cucumbers,         .... 

2 

1.3 

Pumpkins, 

.6 

.7 

Ericaceae: — 

♦Cranberries,        .... 

3 

— 

♦Cranberries,        .... 

8.4 

2.6 

1 
ChraminecB: —                                        i 

Corn,  whole  plant,  green,         .  '           1 

3.7 

1.9 

♦Com,  whole  plant,  green. 

^ 

1 

2.2 

2.8 

Com  kernels,     .... 

\ 

.6 

2.8 

♦Com  kernels,     .... 

t          1 

.6 

2.6 

♦Com,  whole  eai-s, 

1 

.8 

2.5 

♦Corn  stover,       .... 

4.4 

3.7 

Leguniinosce ;  — 

Hay  of  peas,  cue  green,   . 

3.4 

3.4 

♦Cow-pea  (Dolichos), . 

3.1 

2.9 

♦Small  pea  (Lathyrus), 

3.4 

4.2 

Peas  (seed). 

1.2 

4.8 

Pea  straw,  .... 

2.8 

4 

Garden  beans  (seed), 

1.2 

4 

Bean  straw, 

3.3 

— 

Zj%licLce(B:  — 

Asparagus,         .... 

1.8 

3.6 

Onions, 

1 

1.9 

2.1 

♦Onions, 1 

2.6 

- 
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BelcUive  Proportions  of  Phosphoric  Add^  Potassium   Oxide  and 
Nitrogen  in  Fruits  and  Garden  Crops — Concluded. 


Phosphoric 
Acid. 


RoscuxoR :  — 

Apples, 
♦Apples, 
♦Peaches, 

Pears, . 

Strawberries, 
♦Strawberries, 
♦Strawberry  -vines. 

Cherries,     . 

Plums, 

Scaifragacea :  — 
♦Currants,  white, 
♦Currants,  red,    . 
Gooseberries, 


SolanacecR :  — 

Potatoes,     . 
♦Potatoes, 

Potato  tops,  nearly  ripe. 

Potato  tops,  unripe,  . 
♦Tomatoes,  . 

Tobacco  leaves,. 

Tobacco  stalks, . 

Tobacco  stems,  . 


UmbellifercR :  — 

Carrots, 
♦Carrots, 

Carrot  tops, 
♦Carrot  tops,  dry, 

Parsnips,     . 
♦Parsnips,     . 

Celery, 


Vilacece :  — 
Grapes, 
Grape  seed, 


Potaaslam 
Oxide. 


}Citrogfe. 


2.7 
1.9 
1.3 
3.6 
lA 
2.6 

3.3 
4.3 


2.8 
2.1 
1.9 


8.6 
4.1 
2.7 
3.7 
8.7 
6.2 
3,1 
10.7 


2.7 

5.7 

2.9 

8 

3.8 

3.3 

3.5 


3.6 


1 


2 
l.S 

1.2 


^  1 

3.1 
5.$ 
4.5 


2.7 


3.S 


2 
1.7 

5.1 

5.1 

l.i 
I.l 


1.? 

2.: 
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Fertilizing  Constitiietits  of  Fruila  and  Garden  Crops. 
[Average  amonnta  in  1,000  jxirts  of  fresh  or  air-dry  snlietanoe.] 


• 

s 
1 

o 

• 

* 

a 

a 

—  e 

-5 

Sodium 
Oxide. 

Cal  clum 
Oxide. 

Magneeium 
Oxide. 

5 

04 

Sulphuric 
Acid. 

• 

a 
? 

Chenopodiaceat :  — 

1 

1 
p 

Mangolds,.        .... 

880 

1.8 

9.1 

4.8 

1.5 

.8 

.4 

.8 

.3 

.9 

•Maogolda, 

873 

1.9 

12.2'    8.8 

1.8 

.6 

.4 

.9 

- 

- 

Mangold  leaves, 

903 

8.0 

14.6     4.5 

2.8 

1.6 

1.4 

1.0 

.8 

2.8 

Sugar  beets,     .... 

805 

1.6 

7.1 

8.8 

6 

.4 

.6 

.9 

.8 

.3 

*Sugar  beets,     .... 

800 

2.2 

10.4     4.8 

.8 

.6 

.4 

1.0 

.1 

- 

Sugar  beet  tops, 

840 

2.0 

9.6     2.8 

2.3 

.9 

1.1 

1.2 

.2 

.3 

Sugar  beet  leaves,  . 

897 

8.0 

16.3     4.0 

2.0 

3.1 

1.7 

.7 

.8 

1.8 

Sugar  beet  seed, 

U6 

- 

46.3.  11.1 

4.2 

10.2 

7.3 

7.5 

2.0 

1.9 

«Ued  beets 

877 

2.4 

11.8 

4.4 

.9 

.6 

.8 

.9 

- 

- 

Spinach,    ..... 

903 

2.4 

16.0 

2.7 

5.7 

1.9 

1.0 

1.6 

1.1 

1.0 

^Sploaeh, 

922 

8.4 

9.6 

9.6 

1 

2.1 

.6 

.5 

.5 

- 

- 

Compoiitea :  — 

1 

Lettuce,  common,    . 

940 

- 

8.1 

37 

.8 

.5 

.2 

.7 

.3 

.4 

Head  lettuce,    .... 

943 

2.2 

10.3 

3.9 

.8 

1.5 

.6 

1.0 

.4 

.» 

*Head  lettuce,    .... 

970 

1.2 

- 

2.3 

.2 

.3 

.1 

.8 

- 

- 

Roman  lettuce. 

925 

2.0 

9.8 

2.5 

3.5 

1.2 

.4 

1.1 

.4 

.4 

Artichoke,        .... 

811 

- 

10.1 

2.4 

.7 

1.0 

.4 

8.9 

.5 

.2 

^Artichoke,  Jerusalem,    . 

776 

4.6 

- 

4.8 

1 

- 

- 

1.7 

- 

- 

Convolmtlacea :  — 

Sweet  potato,  .... 

758 

2.4 

7.4     8.7 

.5 

.7 

.3 

.8 

.4 

.9 

Cruciftra  :  — 

1 

White  turnips, 

920 

1.8 

6.4 

2.9 

.6 

.7 

.2 

.8 

.7 

.a 

*Whlte  turnips. 

895 

1.8 

10.1 

8.9 

.8 

.9 

.3 

1.0 

1.0 

~ 

White  turnip  leaves. 

898 

8.0 

11.9 

2.8 

1.1 

3.9 

.5 

.9 

1.1 

1.2 

'*Ruta-bagas,       .... 

891 

1.9 

10.6 

4.9 

.7 

.9 

.3 

1.2 

- 

. 

Savoy  cabbage, 

871 

5.8 

14.0 

8.9 

1.4 

3.0 

.5 

2.1 

1.2 

1.1 

White  cabbage. 

900 

8.0 

9.6 

4.3 

.8 

1.2 

.4 

1.1 

1.3 

.6 

•White  cabbage. 

984 

2.3 

- 

8.4 

.3 

.2 

.1 

.2 

- 

. 

Cabbage  leaves. 

890 

2.4 

15.6 

5.8 

1.5 

2.8 

.6 

1.4 

2.4 

1.8 

Cauliflower 

904 

4.0 

8.0 

8.6 

.5 

.6 

.3 

1.6 

1.0 

.3 

Horse-radish,    .... 

787 

4.3 

19.7 

7.7 

.4 

2.0 

.4 

2.0 

4.9 

.3 

Radishes,  ..... 

933 

1.9 

4.9 

1.6 

1.0 

.7 

.2 

4.5 

.3 

.5 

Kohlrabi, 

850 

4.8 

12.3 

4.3 

.8 

.4 

.8    2.7 

1.1 

.6 
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Fertilizing  Constituents  of  Fruits  and  Garden  Crops — Continued. 
[Average  amounto  In  1,000  parts  of  fresh  or  air-dry  snbatanoe.] 


• 

e 
1 

"o 

Nitrogen. 

4 

< 

a 
t 

Sodium 
Oxide. 

C  a  1  c  i  u  u    1 
Oxide.        1 

E 
•2 

15 

Phoaphorio    1 
Aoid.           1 

c 

t     i 

-  <    - 

Cucurbitacea :  — 

1 

1 

1 

1 

Cucambera,      «... 

056 

1.6 

5.8 

2.4 

.6 

.4 

.2 

1 

1.2 

'    .4     A 

Pompkiiw,        .... 

900 

1.1 

4.4 

.9 

.0 

.3 

.2 

1 

.7 

.3     A 

Brioarem :  — 

■ 

p 

^Cranberries,      .... 

M4 

- 

1.8 

.9 

.1 

.3 

.1 

.3 

1 

^Cranberries,      .... 

804 

.8 

- 

1.0 

.2 

1 

•1 

1 

.3 

1 

Oraminea :  — 

I 

r                       ' 

Corn,  whole  plant,  green, 

820 

1.9 

10.4     3.7 

.5,    1.4 

i.r  1.0 

.3     .5 

*Com,  whole  plant,  green. 

786 

4.1 

-   ;   3.8 

1 

.6      1.5 

.0  1.5 

- 

Com  kernels,    .... 

144 

16.0 

12.4     3.7 

.1        .3 

t 

1.0  5.7 

.1     J 

*Com  kernels,   .... 

100 

18.2 

-      4.0 

1 
.3        .3 

2.1  7.0 

- 

*Com,  whole  ears,    . 

go 

14.1 

-      4.7 

.6        .2 

1.8  '  5.7 

- 

*Com  stover 

282 

11.2 

37.4   13.2 

1 

1 

7.0      5.2 

1 

2.6  3.0 

- 

Zeffutninosa :  — 

1 

1 

1 

■ 

Hay  of  peas,  cut  green. 

167 

22.9 

62.4  23.2 

2.3'  15.6 

1 

6.3    8.8 

5.1    2.8 

*Cow-pea  (Doliehoe),  green,  . 

788 

2.9 

-      3.1, 

.6     3.0 

1 

1.0    1.0 

1 

^             • 

^Small  pea  (Lathynis),  dry,    . 

90 

S8.5 

-    25.7 

4.7    17.0 

5.0    9.0 

- 

Peas  (seed),      .... 

143 

SS.B 

23.4   10.1 

.2      1.1 

1.0' 8.4 

.1      .4 

Pea  straw,        .... 

160 

10.4 

43.1     9.9 

1 

1.8    15.0 

8.5 ,  3.5 

1 

S.7    2.5 

Garden  beans  (seed), 

160 

S9.0 

27.4*12.1' 

.4'    1.5 

2.1    9.7 

1.1      - 

Bean  straw,      .... 

166 

- 

40.2 1  12.8 

1 

8.2    11.1 

2.5,  3.9 

l.T    5.1 

Liliacea :  — 

1 

1 

Asparagus 

033  1 

8.2 

5.0     1.2, 

1 

.Ol      .6 

.2      .9 

.8     J 

Onions 

860 

2.7 

7.4     2.S 

1 

.2      1.6 

.3    1.3 

.4       ! 

*Onions,      ..... 

802 

1 
"  1 

4.0  '    1.8 

1 

.1        .4 

.2      .7 

- 

Bosacea :  — 

1 

1 
1 

1 

Apples, 

831  , 

''\ 

2.2        .8 

.61      .1 

.2      .3 

.1     - 

^Apples, 

700 

1.3 

4.1     1.9 

.3        .3 

.3      .1 

^              • 

^Peaches,    . 

884 

- 

8.4  1   2.5 

-    1      .1 

.2      .5 

- 

Pears, 

881 

.6 

8.8     1.8 

1 

.3        .3 

.2      .5 

.2     - 

Strawberries,    . 

902 

- 

3.3       .7 

1 

.0        .5 

1 

-       .5 

.1    .: 

^Strawberries,    . 

- 

- 

6.2     2.6 

.2,      .7 

.4    1.0 

,        1 

- 

♦Strawberry  vines. 

- 

33.4     3.5 

4.5    12.S 

1.3    4.8 

1 

Cherries,   . 

826 

- 

3.0'   2.0 

.1 

.3 

.2      .6 

.s'  .1 

Pinma, 

838 

- 

2.0     1.7 

- 

.3 

.2      .4 

1 

.1    - 

1804.] 
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Fertilizing  Consttttients  of  Fruits  and  Oarden  Crops  —  Concluded. 
[Average  anionnts  in  1,000  pans  of  fresh  or  air-dry  sntwtance.] 


Moisture. 

e 
& 

2 

• 

•g 
< 

Potanalum 
Oxide. 

Bod  lum 
Oxide. 

Calcium 
Oxide. 

Magnesium 
Oxide. 

Phosphorio 
Acid. 

Sulphuric 

Acid. 

1 

• 

o 
a 

Sazifragacen :  — 

^Currants,  white, 

- 

- 

5.9 

8.1 

.2 

1. 

.3 

1.1 

- 

^Currants,  red,  .... 

871 

- 

4.1 

1.9 

.2 

.8 

.3 

.9 

- 

Gooseberries,    .... 

908 

- 

3.3 

1.3 

.3 

.4 

.2 

•7 

- 

Solanacect :  — 

Potatoes 

750 

8.4 

9.5 

5.8 

.3 

.3 

.5 

1.6 

.6 

.a 

^Potatoes,   ..... 

798 

M 

9.9 

2.9 

.1 

.1 

.2 

.7 

- 

- 

Pototo  tops,  nearly  ripe, 

770 

4.9 

19.7 

4.3 

.4 

6.4 

8.3 

1.6 

1.8 

1.1 

Potato  tops,  unripe, 

825 

6.3 

16.5 

4.4 

.3 

6.1 

2.4 

1.2 

.8 

.9 

^Tomatoes,         .... 

940 

1.7 

- 

3.6 

- 

.3 

.2 

.4 

- 

- 

Tobacco  leaves, 

180 

34.8 

140.7 

40.7 

4.5 

50.7 

10.4 

6.6 

8.5 

9.4 

Tobacco  stalks. 

180 

24.6 

64.7 

28.2 

6.6 

12.4 

.5 

9.2 

2.2 

2.4 

*Tobacco  stems, 

106 

22.9 

140.7 

64.6 

8.4 

38.9 

12.3 

6.0 

- 

- 

UtnbelUfera:  — 

Carrots, 

850 

2.2 

8.2 

8.0 

1.7 

.9 

.4 

1.1 

.5 

.4 

^Carrots 

898 

1.5 

9.2 

5.1 

.6 

.7 

.2 

.9 

- 

- 

Carrot  tops,      .... 

822 

5.1 

23.0 

2.9 

4.7 

7.9 

.8 

1.0 

1.8 

2.4 

Carrot  tops,  dry,     . 

98 

81.3 

125.2 

48.8 

40.3 

20.9 

6.7 

6.1 

- 

- 

Parsnips,  ..... 

793 

5.4 

10.0 

5.4 

.2 

1.1 

.6 

1.9 

.5 

.4 

^Parsnips, 

803 

2.2 

- 

8.2 

.1 

.9 

.5 

1.9 

- 

- 

Celery, 

841 

2.4 

17.6 

7.6 

- 

2.3 

1.0 

2.2 

1.0 

2.8 

VUacta  :  — 

890 

1.7 

8.8 

5.0 

.1 

1.0 

.4 

1.4 

.5 

.1 

Grape  seed,      .... 

110 

19.0 

22.7 

6.9 

.5 

5.6 

1.4 

7.0 

.8 

.1 

Most  of  the  foregoing  analyses  were  compiled  from  the  tables  of 
C  Wolff.  Those  marked  *  are  from  analyses  made  at  the  Massachusetts 
State  Agricultural  Experiment  Station,  Amherst,  Mass.  ' 


PART    III. 


SPECIAL  WORK  IN  THE  CHEMICAL  LABORATORY. 

C.  A.  GOESSMANN. 


I.     COXXUNICATION  ON  COXXXRCIAL  FBRTILIZBBS  '.  — 

1.  Qenkral  Introduction. 

2.  State  Laws  tor  the  Rboui.ation  of  Trade  in  Commercial  Fertilizers. 

3.  List  or  Licensed  Manutacturers  and  Dealers  from  Mat  1,  1803,  to 

Mat  1,  1804  (52). 

4.  Analyses  op  Licensed  Fertilizers  (214) . 

5.  Analyses  of  Coxkbrcial  Fertilizers  and  Manorial  Surstancbs  sent 

ON  FOR  Examination  (160). 

6.  Miscellaneous  Analyses  (7). 

7.  Miscellaneous  Fodder  Analyses  (46). 

II.    Analyses  of  Milk  sent  on  fob  Examination  (26). 
XII.    Analyses  of  Water  sent  on  for  Examination  (03). 

IV.    Compilation  of  Analyses  made  at  Amherst,  Mass.,  of  Agricultural  Chemi- 
cals AND  Refuse  Materials  used  for  Fertilizing  Purposes. 
V.    Compilation   of  Analyses  made  at  Amherst,  Mass.,  op  Fodder  Articles, 
Fruits,  SuoAR-PRODuciNe  Plants,  Dairy  Products,  etc. 
VI.    Table  of  the  Dioestibility  of  American  Feedinq  Stuffs  (compiled  by  J.  B. 
Lindsey)  :  — 

A.  Experiments  vtith  Ruminants. 

B.  Experiments  with  Swine. 
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L 
COMMUXICATION  OX  COMMERCIAL  FERTILIZERS. 

1.  General  introduction. 

2.  State  law8  for  the  regulation  of  trade  in  commercial  fer- 
tilizers. 

3.  List  of  licensed  manufacturers  and  dealers  from  May  1, 
1893,  to  May  1,  1894. 

4.  Analyses  of  licensed  fertilizers. 

5.  Analyses  of  commercial  fertilizers  and  manurial  sabstaDces 
sent  on  for  examination. 

6.  Miscellaneous  analyses. 

7.  Miscellaneous  fodder  analyses. 


1.     General  Introduction. 

Fifty-two  manufacturers  and  dealers  have  applied  for  and 
received  licenses  for  the  sale  of  their  various  brands  in  our 
State.     Twenty-four  of  them  are  residents  of  other  State-. 

Two  hundred  and  thirty-five  samples  of  licensed  article- 
have  been  collected  in  all  parts  of  the  State  by  authorize^l 
agents  of  the  station.  Two  hundred  and  fourteen  of  tbeic 
have  been  carefully  analyzed  at  the  chemical  laboratory  i! 
the  station,  with  the  following  results :  one  sample  containe»i 
all  three  essential  constituents  above  the  highest  guaranty: 
seventeen  samples  contained  two  of  the  essential  element* 
above  the  highest  guarantee ;  forty-five  contained  one  c>?en- 
tial  element  above  the  highest  guarantee ;  sixty-eight  con- 
tained three  essential  elements  at  the  lowest  guarantee: 
fifty-seven  contained  two  essential  elements  at  the  lowest 
guarantee ;  thirty-one  contained  one  element  at  lowest  guar- 
antee ;  one  sample  contained  three  essential  elements  1)elo^ 
the  lowest  stated  guarantee ;  fourteen  samples  contained  two 
essential  elements  below  the  lowest  stated  guarantee ;  fift}' 
one  contained  one  element  below  the  lowest  stated  guarantee. 
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The  deficiency  in  one  or  two  essential  constituents  was  in 
the  majority  of  instances  compensated  for  by  an  excess  in 
the  others. 

The  variations  in  the  market  price  of  prominent  fertilizer 
constituents  have  been,  on  the  whole,  during  the  past  year 
within  the  usual  limits.  Phosphoric  acid  in  all  forms  has 
been  offered  at  a  somewhat  lower  figure  than  last  year,  while 
nitrogen  in  its  leading  forms  has  been  somewhat  higher. 

The  duties  assigned  to  the  director  of  the  station,  to  act 
as  inspector  of  commercial  fertilizers,  render  it  necessary  to 
discfnmviaiej  in  official  publications  of  the  results  of  analyses 
of  commercial  fertilizers  and  of  manurial  substances  in  gen- 
eral made  at  the  station,  between  analyses  of  samples  col" 
lected  by  a  duly  qualified  delegate  of  the  experiment  station^ 
in  conformity  with  the  rules  prescribed  by  the  new  laws^  and 
those  analyses  which  are  made  of  samples  sent  on  for  that 
j>urpose  by  outside  parties.  In  regard  to  the  former  alone 
can  the  director  assume  the  responsibility  of  a  carefully 
prepared  sample,  and  of  the  identity  of  the  article  in  ques- 
tion. 

The  official  report  of  analyses  of  compound  fertilizers  and 
of  all  such  materials  as  are  to  be  used  for  manurial  purposes, 
which  are  sold  in  this  State  under  a  certificate  of  compliance 
with  the  present  laws  for  the  regulation  of  the  trade  in  these 
articles,  has  been  restricted  by  our  State  laws  to  a  statement 
of  chemical  composition  and  to  such  additional  information 
as  relates  to  the  latter. 

The  practice  of  affixing  to  each  analysis  of  this  class  of 
fertilizers  an  approximate  conmiercial  valuation  per  ton  of 
their  principal  constituents  has,  therefore,  been  discontinued. 
This  change,  it  is  expected,  will  tend  to  direct  the  attention 
of  the  consumers  of  fertilizers  more  forcibly  towards  a  co/i- 
sideration  of  the  particular  composition  of  the  different  brands 
of  fertilizers  offered  for  their  patronage^  a  circumstance  not 
infrequently  overlooked. 

The  approximate  market  value  of  the  diflferent  brands  of 
fertilizers  obtained  by  the  current  mode  of  valuation  does 
not  express  their  respective  agricultural  value^  i.  c,  their 
crop-producing  value ;  for  the  higher  or  lower  market  price 
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of  different  brands  of  fertilizers  does  not  neoessaiilv  stand 
in  a  direct  relation  to  their  particular  fitness,  without  an? 
reference  to  the  particular  condition  of  the  soil  to  be  treated 
and  the  special  wants  of  the  crops  to  be  raised  by  their 
assistance. 

To  select  judiciously  from  among  the  various  brands  of 
fertilizers  offered  for  patronage  requires,  in  the  main,  two 
kinds  of  information,  namely,  we  ought  to  feel  confident 
that  the  particular  brand  of  fertilizer  in  question  actually 
contains  the  guaranteed  quantities  and  qualities  of  e^entkl 
articles  of  plant  food  at  a  reasonable  cost,  and  that  it  con- 
tains them  in  such  form  and  such  proportions  as  will  best 
meet  existing  circumstances  and  special  wants.  In  some 
oases  it  may  be  mainly  either  phosphoric  acid  or  nitrogen  or 
potash ;  in  others,  two  of  them ;  and  in  others  again,  all 
three.  A  remunerative  use  of  commercial  fertilizers  can 
only  be  secured  by  attending  carefully  to  the  above-stated 
considerations. 

To  assist  farmers  not  yet  familiar  with  the  current  mode 
of  determining  the  commercial  value  of  manurial  substances 
offered  for  sale  in  our  markets,  some  of  the  essential  con- 
siderations, which  serve  as  a  basis  for  their  commercial 
valuation,  are  once  more  stated  within  a  few  subsequent 
pages. 

The  hitherto  customary  valuation  of  manurial  substance? 
is  based  on  the  average  trade  value  of  the  essential  fertil- 
izing elements  specified  by  analysis.  The  money  value  of 
the  higher  grades  of  agricultural  chemicals  and  of  the  higher- 
priced  compound  fertilizers  depends,  in  the  majorit)^  of 
cases,  on  the  amount  and  the  particular  form  of  two  or  three 
essential  articles  of  plant  food,  t.  e.,  phosphoric  acid,  nitTi> 
gen  and  potash,  which  they  contain.  To  ascertain  by  tm? 
mode  of  valuation  the  approximate  market  value  of  a  fertil- 
izer (i.  e.,  the  money  worth  of  its  essential  fertilizing  in- 
gredients), we  multiply  the  pounds  per  ton  of  nitrogen. 
«tc.,  by  the  trade  value  per  pound;  the  same  course  is 
adopted  with  reference  to  the  various  forms  of  phosphonc 
acid  and  of  potassium  oxide.  We  thus  get  the  values  per 
ton  of  the  several  ingredients,  and,  adding  them  together, 
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we  obtain  the  total  valuation  per  ton  in  case  of  cash  payment 
at  points  of  general  distribution. 

The  market  value  of  low-priced  materials  used  for  ma- 
nurial  purposes,  as  salt^  wood  ashes,  various  kinds  of  lime, 
barn-yard  manure,  factory  refuse  and  waste  materials  of 
diiferent  description,  quite  frequently  does  not  stand  in  a 
close  relation  to  the  market  value  of  the  amount  of  essential 
articles  of  plant  food  they  contain.  Their  cost  varies  in 
different  localities.  Local  facilities  for  cheap  transportation, 
and  more  or  less  advantageous  mechanical  condition  for  a 
speedy  action,  exert,  as  a  rule,  a  decided  influence  on  their 
selling  price. 

Th<9  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deserves  the  most  serious  consideration  of 
farmers  when  articles  of  a  similar  chemical  character  are 
offered  for  their  choice.  The  degree  of  pulverization  con- 
trols, almost  without  exception,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  rapid  diffiision  of 
the  different  articles  of  plant  food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence 
on  the  pecuniary  value  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  of  fish  fertilizers,  although  equally 
pure,  may  difler  from  fifty  to  one  hundred  per  cent,  in  com- 
mercial value  on  account  of  mere  diffierence  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
materials  of  various  descriptions,  have  to  be  valued  with 
reference  to  the  market  price  of  their  principal  constituents, 
taking  into  consideration  at  the  same  time  their  general  fit- 
ness for  speedy  action. 

Trade  Values  of  Fertilizing  Ingredients  in  Raw  MaJteriaXs  and 

Chemicals^  1893. 

C«ntB 
per  Found. 

Nitrogen  in  ammonia  salts, 17 

Nitrogen  in  nitrates, 15  J 

Organic  nitrogen  in  dry  and   fine-ground  fish,  meat, 

blood,  and  in  high-grade  mixed  fertilizers,  .  17^ 

Organic  nitrogen  in  cotton-seed  meal,  linseed  meal  and 

castor  pomace, 16^ 

Organic  nitrogen  in  fine-ground  bone  and  tankage,        .  16 
Organic  nitrogen  in  fine-gromid   medium    bone   and 

tankasre, 12 
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Trctde  Values  of  Fertilizing  Ingredients^  etc.  —  Concladed. 

per  F«>Gnd. 

Organic  nitrogen  in  medium  bone  and  tankage,     .        .  9 

Organic  nitrogen  in  coarse  bone  and  tankage,        .        .  7 
Organic  nitrogen  in  hair,  horn  shavings   and  coarse 

fish  scraps, 7 

Phosphoric  acid  soluble  in  water, 6| 

Phosphoric  acid  soluble  in  ammonium  citrate,        .        .  u 

Phosphoric  acid  in  fine  bone  and  tankage,       ...  6 

Phosphoric  acid  in  fine  medium  bone  and  tankage,  o 

Phosphoric  acid  in  medium  bone  and  tankage,        .        .  4 

Phosphoric  acid  in  coarse  bone  and  tankage,  ...  3 
Phosphoric  acid  in  fine-ground  fish,  cotton-seed  meal, 

linseed  meal,  castor  pomace  and  wood  ashes,  .        .  5 

Phosphoric  acid  insoluble  (in  ammonium  citrate)   in  « 

mixed  fertilizers, 2 

Potash  as  high-grade  sulphate,  and  in  mixtures  free 

from  muriate, b\ 

Potash  as  muriate, 4| 

• 

The  manurial  constituents  contained   in   feed  stuflTs  are 

valued  as  follows :  — 

Crnts 

perPoood. 

Organic  nitrogen, 17 1 

Phosphoric  acid, o 

Potash, o\ 

The  organic  nitrogen  in  superphosphates ^  special  manures 
and  mixed  fertilizers  of  a  high  grade  is  usually  valued  at  the 
hiffhest  figures  laid  down  in  the  trade  values  of  fertilizimr 
ingredients  in  raw  materials,  namely,  fifteen  and  a  half  centa 
per  pound ;  it  being  assumed  that  the  organic  nitrogen  is 
derived  from  the  best  sources,  viz.,  animal  matter,  as  meat, 
blood,  bones  or  other  equally  good  forms,  and  not  from 
leather,  shoddy,  hair  or  any  low-priced,  inferior  form  of 
vegetable  matter,  unless  the  contrary  is  ascertained.  The 
insoluble  phosphoric  acid  is  valued  in  this  connection  at  two 
cents. 

The  above  trade  values  are  the  figures  at  which,  in  the  six 
months  preceding  March,  1893,  the  respective  ingredients 
could  be  bought  at  retail  for  cash  in  our  large  marketSy  in 
the  rata  matei'ials^  which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices  for 
the  six  months  ending  March  1,  plus  about  twenty  per  cent. 
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in  case  of  goods  for  which  we  have  wholesale  quotations. 
The  valuations  obtained  by  use  of  the  above  figures  will  be 
found  to  agree  fairly  with  the  retail  price  at  the  large  mar- 
kets of  standard  raw  materials,  such  as :  — 

Sulphate  of  ammonia,  Dry  ground  fish, 

Nitrate  of  soda,  Azotin, 

Muriate  of  potash.  Ammonite, 

Sulphate  of  potash.  Castor  pomace. 

Dried  blood,  Bone  and  tankage. 

Dried  ground  meat.  Plain  superphosphates. 

A  large  percentage  of  commercial  materials  consists  of 
refuse  matter  from  various  industries.  The  composition  of 
these  substances  depends  on  the  mode  of  manufacture  car- 
ried on.  The  rapid  progress  in  our  manufacturing  industries 
is  liable  to  affect  at  any  time,  more  or  less  seriously,  the 
composition  of  the  refuse.  To  assist  the  farming  community 
in  a  clear  and  intelligent  appreciation  of  the  various  sub- 
stances sold  for  manurial  purposes,  a  frequent  examination 
into  the  temporary  charactei*s  of  agricultural  chemicals  and 
refuse  materials  offered  in  our  markets  for  manurial  pur- 
poses  is  constantly  carried  on  at  the  laboratory  of  the  station. 

Consumers  of  conmiercial  manurial  substances  do  well  to 
buy,  whenever  practicable,  on  guarantee  of  composition 
with  reference  to  their  essential  constituents,  and  to  see  to 
it  that  the  bill  of  sale  recognizes  that  point  of  the  bargain. 
Any  mistake  or  misunderstanding  in  the  transaction  may  be 
readily  adjusted,  in  that  case,  between  the  contending  parties. 
The  responsibility  of  the  dealer  ends  with  furnishing  an 
article  corresponding  in  its  composition  with  the  lowest 
stated  quantity  of  each  specified  essential  constituent. 

Our  present  laws  for  the  regulation  of  the  trade  in  com- 
mercial fertilizers  include  not  only  the  various  brands  of 
compound  fertilizers,  but  also  all  materials,  single  or  com- 
pound, without  reference  to  source,  used  for  manurial  pur- 
poses when  offered  for  sale  in  our  market  at  ten  dollars  oi 
more  per  ton.  Copies  of  our  present  laws  for  the  regula- 
tion of  the  trade  in  commercial  fertilizers  may  be  had  by  all 
interested,  on  application  at  the  Massachusetts  State  Agri- 
cultural Experiment  Station,  Amherst,  Mass. 
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2.     The  Provisions  of  the  Act  are  as  follows: 

[Ckaftbr  296.] 

An  Act  to  regulate  the  salb  of  commercial  fertilizers. 

Be  it  enacUd^  etc.,  as  follows : 

Section  1 .  Every  lot  or  parcel  of  commercial  fertilizer  or  mate- 
rial used  for  manurial  purposes  sold,  offered  or  exposed  for  sale 
within  this  Commonwealth,  the  retail  price  of  which  is  ten  doUara 
or  more  per  ton,  shall  be  accompanied  by  a  plainly  printed  state- 
ment clearly  and  truly  certifying  the  number  of  net  pounds  of  fer- 
tilizer in  the  package,  the  name,  brand  or  trade  mark  under  Trhich 
the  fertilizer  is  sold,  the  name  and  address  of  the  manufacturer  or 
importer,  the  place  of  manufacture,  and  a  chemical  analysis  stat- 
ing the  percentage  of  nitrogen  or  its  equivalent  in  ammonia,  of 
potash  soluble  in  distilled  water,  and  of  phosphoric  acid  in 
available  form  soluble  in  distilled  water  and  reverted,  as  well  ss 
the  total  phosphoric  acid.  In  the  case  of  those  fertilizers  wbicJi 
consist  of  other  and  cheaper  materials,  said  label  shall  give  t 
correct  general  statement  of  the  composition  and  ingredients  of 
the  fertilizer  it  accompanies. 

Sect.  2.  Before  any  commercial  fertilizer,  the  retail  price  of 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or  exposeti 
for  sale,  the  importer,  manufacturer  or  party  who  causes  it  to  be 
sold  or  offered  for  sale  within  the  state  of  Massachusetts,  shsL 
file  with  the  director  of  the  Massachusetts  agricultural  experiment 
station,  a  certified  copy  of  the  statement  named  in  section  one  of 
this  act,  and  shall  also  deposit  with  said  director  at  his  request  a 
sealed  glass  jar  or  bottle,  containing  not  less  than  one  pound  of 
the  fertilizer,  accompanied  by  an  affidavit  that  it  is  a  fair  average 
sample  thereof. 

Sect.  3.  The  manufacturer,  importer,  agent  or  seller  of  any 
brand  of  commercial  fertilizer  or  material  used  for  manurial  pur- 
poses, the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall 
pay  for  each  brand,  on  or  before  the  first  day  of  May  annually,  to 
the  director  of  the  Massachusetts  agricultural  experiment  station, 
an  analysis  fee  of  five  dollars  for  each  of  the  three  following  fer- 
tilizing ingredients  :  namely,  nitrogen,  phosphorus  and  potassium, 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer :  provided^ 
that  whenever  the  manufacturer  or  importer  shall  have  paid  the 
fee  herein  required  for  any  person  acting  as  agent  or  seller  for 
such  manufacturer  or  importer,  such  agent  or  seller  shall  not  be 
required  to  pay  tlie  fee  named  in  this  section ;  and  on  receipt  of 
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said  analysis  fees  and  statement  specified  in  section  two,  the  direc- 
tor of  said  station  shall  issue  certificates  of  compliance  with  this- 
act. 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in  the 
state  of  Massachusetts,  any  pulverized  leather,  raw,  steamed, 
roasted,  or  in  any  form  as  a  fertilizer,  or  as  an  ingredient  of  any 
fertilizer  or  manure,  without  an  explicit  printed  certificate  of  the 
fact,  said  certificate  to  be  conspicuously  affixed  to  every  package 
of  such  fertilizer  or  manure  and  to  accompany  or  go  with  every 
parcel  or  lot  of  the  same. 

Sect.  5.  Any  person  selling,  offering  or  exposing  for  sale,  any 
commercial  fertilizer  without  the  statement  required  by  the  first 
section  of  this  act,  or  with  a  label  stating  that  said  fertilizer  con- 
tains a  larger  percentage  of  any  one  or  more  of  the  constituenta 
mentioned  in  said  section  than  is  contained  therein,  or  respecting; 
the  sale  of  which  all  the  provisions  of  the  foregoing  section  have- 
not  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the  first 
offence,  and  one  hundred  dollars  for  each  subsequent  offence. 

Sect.  6.  This  act  shall  not  affect  parties  manufacturing,  im- 
porting or  purchasing  fertilizers  for  their  own  use,  and  not  to  sell 
in  this  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  experi- 
ment station  shall  pay  the  analysis  fees,  as  soon  as  received  by 
him,  into  the  treasury  of  the  station,  and  shall  cause  one  analysis 
or  more  of  each  fertilizer  or  material  used  for  manurial  purposes 
to  be  made  annually,  and  publish  the  results  monthly,  with  such 
additional  information  as  circumstances  advise :  provided^  sucb 
information  relates  only  to  the  composition  of  the  fertilizer  or 
fertilizing  material  inspected.  Said  director  is  hereby  authorized 
in  person  or  by  deputy  to  take  a  sample,  not  exceeding  two  pounds- 
in  weight,  for  analysis,  from  any  lot  or  package  of  fertilizer  or 
any  material  used  for  manurial  purposes  which  may  be  in  the 
possession  of  any  manufacturer,  importer,  agent  or  dealer ;  but 
said  sample  shall  be  drawn  in  the  presence  of  said  party  or  parties* 
in  interest  or  their  representative,  and  taken  from  a  parcel  or  a 
number  of  packages  which  shall  be  not  less  than  ten  per  cent,  of 
the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then 
divided  into  two  equal  samples  and  placed  in  glass  vessels  and 
carefully  sealed  and  a  label  placed  on  each,  stating  the  name  or 
brand  of  the  fertilizer  or  material  sampled,  the  name  of  the  party 
from  whose  stock  the  sample  was  drawn  and  the  time  and  place 
of  drawing,  and  said  label  shall  also  be  signed  by  the  director  or 
his  deputy  and  by  the  party  or  parties  in  interest  or  their  represent- 
atives present  at  the  drawing  and  sealing  of  said  sample ;  one  of 
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said  duplicate  aamples  Bhall  be  retained  by  the  director  and  the 
otlier  by  the  party  whose  stock  was  sampled.  All  parties  violat- 
ing this  act  shall  be  prosecuted  by  the  director  of  said  station: 
but  it  shall  be  the  duty  of  said  director,  upon  ascertaining  any 
violation  of  this  act,  to  forthwith  notify  the  manufacturer  or  im- 
porter in  writing,  and  give  him  not  less  than  thirty  days  thereafter 
in  which  to  comply  with  the  requirements  of  this  act,  but  there 
shall  be  no  prosecution  in  relation  to  the  quality  of  the  fertilizer 
or  fertilizing  material  if  the  same  shall  be  found  substantially 
equivalent  to  the  statement  of  analysis  made  by  the  manufacturer 
or  importer. 

Sect.  8.  Sections  eleven  to  sixteen  inclusive  of  chapter  sixty 
of  the  Public  Statutes  are  hereby  repealed. 

Sect.  9.  This  act  shall  take  effect  on  the  first  day  of  Septemfer 
in  the  year  eighteen  hundred  and  eighty-eight.  [^Approved  Ma§ 
5,  1888,^ 

Instructions  to  Manufacturers^  Importersj  Agents  and  SeOers  of 
Commercial  Fertilizers  or  Materials  used  for  Manurial  Pur- 
poses in  Massachusetts, 

1.  An  application  for  a  certificate  of  compliance  \yith 
the  regulations  of  the  trade  in  commercial  fertilizers  and 
materials  used  for  manurial  purposes  in  this  State  must  be 
accompanied :  — 

Firsts  with  a  distinct  statement  of  the  name  of  each  brand 
offered  for  sale. 

Secondy  with  a  statement  of  the  amount  of  phosphoric 
acid,  of  nitrogen  and  of  potassium  oxide  guaranteed  in  each 
distinct  brand. 

Thirds  with  the  fee  charged  by  the  State  for  a  certificate, 
which  is  five  dollars  for  each  of  the  following  articles,  nitn>- 
gen,  phosphoric  acid  and  potassium  oxide,  guaranteed  in  any 
distinct  brand. 

2.  The  obligation  to  secure  a  certificate  applies  not  only 
to  compound  fertilizers  but  to  all  substances,  single  or  com- 
pound, used  for  manurial  purposes,  and  offered  for  sale  at 
ten  dollars  or  more  per  ton  of  two  thousand  pounds. 

3.  The  certificate  must  be  secured  annually  before  the 
first  of.  May. 

4.  Manufacturers,  importers  and  dealers  in  commercial 
tertilizers  can  appoint  in  this  State  as  many  agents  as  they 
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desire,  after  having  secured  at  this  oflSce  the  certificate  of 
compliance  with  our  laws. 

5.  Agents  of  manufacturers,  importers  and  dealers  in 
commercial  fertilizers  are  held  personally  responsible  for 
their  transactions  until  they  can  prove  that  the  articles  they 
offer  for  sale  are  duly  recorded  in  this  oflSce. 

6.  Manufacturers  and  importers  are  requested  to  furnish 
a  list  of  their  agents. 

7.  All  applications  for  certificates  should  be  addressed  to 
the  Director  of  the  Massachusetts  State  Agricultural  Experi- 
ment Station. 

Arrangements  are  made,  as  in  previous  years,  to  attend 
to  the  examination  of  objects  of  general  interest  to  the  farm- 
ing community,  to  the  full  extent  of  existing  resources. 
Requests  for  analyses  of  substances  —  as  fodder  articles, 
fertilizers,  etc.  —  coming  through  oflScers  of  agricultural 
societies  and  farmers'  clubs  within  the  State  will  receive 
hereafter,  as  in  the  past,  first  attention,  and  in  the  order 
that  the  applications  arrive  at  the  office  of  the  station.  The 
results  will  be  returned  without  a  charge  for  the  services 
rendered.  Application  of  private  parties  for  analyses  of 
substances,  free  of  charge,  will  receive  a  careful  considera- 
tion whenever  the  results  promise  to  be  of  a  more  general 
interest.  For  obvious  reasons,  no  work  can  be  carried  on 
at  the  station  of  which  the  results  are  not  at  the  disposal  of 
the  managers  for  publication,  if  deemed  advisable  in  the 
interest  of  the  citizens  of  the  State. 

All  parcels  and  communications  sent  to  ^'The  Massa- 
chusetts State  Experiment  Station  '*  must  have  express  and 
postal  charges  prepaid,  to  receive  attention. 


274  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


3.  List  of  Manufagtubebs  and  Dealers  who  have 
SECURED  Certificates  for  the  Sale  of  Commer- 
cial Fertilizers  in  this  State  during  the  Fkgi 
Year  (May  1,  1893,  to  Mat  1,  1894)  and  the 
Brands  licensed  bt  Each. 

Allison,  Stroup  &  Co.,  New  York,  N.  Y. :  — 
Odorless  Phosphate. 
Canada  Wood  Ashes. 

Ames  Fertilizer  Company,  Peabody,  Mass. :  — 
Plymouth  Rock  Brand. 
Special  Potato  Fertilizer. 
Pure  Fine  Bone. 

H.  J.  Baker  &  Bro.,  New  York,  N.  Y.  :  — 
''  A  A  "  Ammoniated  Superphosphate. 
Special  Potato  Manure. 
Special  Grass  Manure. 
Special  Tobacco  Manure. 
Special  Corn  Manure. 
Pure  Ground  Bone.  - 

C.  A.  BarUett,  Worcester,  Mass. :  — 
Ground  Bone. 
Animal  Fertilizer. 

Bowker  Fertilizer  Company,  Boston,  Mass. :  — 
Stockbridge  Special  Manures. 
Bowker's  Hill  and  Drill  Phosphate. 

Bowker's  Farm  and  Garden  Phosphate,  or  Ammoniated  Boiw. 
Bowker's  Lawn  and  Garden  Dressing. 
Bowker's  Fish  and  Potash. 
Bowker's  Potato  and  Vegetable  Manure. 
Bowker's  Sure  Crop  Bone  Phosphate. 
Gloucester  Fish  and  Potash. 
Bowker's  Dried  Ground  Fish. 
Bowker's  Fresh  Ground  Bone. 
Nitrate  of  Soda. 
Dried  Blood. 
Dissolved  Bone-black. 
Muriate  of  Potash. 
Sulphate  of  Potash. 
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Bradley  Fertilizer  Company,  Boston,  Mass. :  — 
Bradley's  XL  Phosphate. 
BD  Sea  Fowl  Guano. 
Bradley's  Potato  Manure. 
Original  Coe's  Superphosphate. 
Bradley's  Complete  Manures. 
Breck's  Fertilizer. 
High-grade  Tobacco  Manure. 
Bradley's  English  Lawn  Fertilizer. 
Farmer's  New  Method  Fertilizer. 
Bradley's  Fish  and  Potash. 
Bradley's  Pure  Fine-ground  Bone. 
Dissolved  Bone-black. 
Nitrate  of  Soda. 
Sulphate  of  Ammonia. 
Muriate  of  Potash. 
Sulphate  of  Potash. 

"W.  J.  Brightman  &  Co.,  Tiverton,  R.  I. :  — 
Dry  Ground  Fish. 
Fish  and  Potash. 
Superphosphate. 

Bryant  &  Brett,  New  Bedford,  Mass. :  — 
Ground  Bone. 

m 

Burgess  &  Roy,  South  Attleborough,  Mass. :  — 
Animal  Fertilizer. 

Joseph  Church  &  Co.,  Tiverton,  R.  I. :  — 
Special  Fertilizer  (B  Brand) . 
Standard  Fertilizer  (C  Brand). 
Fish  and  Potash  (D  Brand) . 

Olark's  Cove  Fertilizer  Company,  Boston,  Mass. :  — 
Bay  State  Fertilizer. 
Bay  State  Fertilizer,  G.  G. 
Great  Planet  "  A"  Manure. 
King  Philip  Guano. 
Potato  and  Tobacco  Fertilizer. 
Fish  and  Potash. 
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Clark's  Cove  Fertilizer  Company,  Boston,  Mass.  —  Oandludei. 
Tobacco  Fertilizer. 
Groand  Bone. 
Potato  Mannre. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Sulphate  of  Potash. 

Cleveland  Dryer  Company,  Boston,  Mass. :  — 
Cleveland  Superphosphate. 
Cleveland  Potato  Phosphate. 
Cleveland  Corn  and  Grain  Phosphate. 
Cleveland  Fertilizer. 

Cleveland  Linseed  Oil  Company,  Cleveland,  O.  :— 
Tobacco  Fertilizer. 

E.  Frank  Coe,  New  York,  N.  Y. :  — 
Alkaline  Bone  Phosphate. 
Special  Tobacco  Fertilizer. 
Potato  Fertilizer. 

Ammoniated  Bone  Superphosphate. 
Fish  Guano  and  Potash. 
Gold  Brand  Excelsior  Guano. 
Red  Brand  Excelsior  Guano. 

Crocker  Fertilizer  and  Chemical  Company,  Buffalo,  N.  Y.:— ' 
Ammoniated  Bone  Superphosphate. 
Potato,  Tobacco  and  Hop  Phosphate. 
Special  Potato  Manure. 
Ammoniated  Wheat  and  Com  Phosphate. 
New  Rival  Ammoniated  Superphosphate. 
Ammoniated  Practical  Superphosphate. 
Vegetable  Bone  Superphosphate. 
Lawn  Fertilizer. 
Pure  Ground  Bone. 
Ground  Bone  Meal. 

Cumberland  Bone  Company,  Portland,  Me. :  -* 
Cumberland  Superphosphate. 
Cumberland  Potato  Fertilizer. 
Cumberland  Fertilizer. 
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L.  B.  Darling  Fertilizer  Company,  Fawtucket,  R.  I.  :  — 
Darling's  Animal  Fertilizer. 
Darling's  Extra  Bone  Phosphate. 
Darling's  Potato  and  Root  Crop  Fertilizer. 
Darling's  Lawn  and  Garden  Fertilizer. 
Darling's  Tobacco  Grower. 
Darling's  Pure  Fine  Bone. 
Darling's  Pure  Dissolved  Bone. 

John  C.  Dow  &  Co.,  Boston,  Mass. :  — 
Dow's  Ground  Bone  Fertilizer. 
Dow's  Nitrogenous  Superphosphate. 
Dow's  Ground  Bone. 


Forest  City  Wood  Ash  Company,  Boston,  Mass. :  — 
Canada  Unleached  Hardwood  Ashes. 


William  E.  Fyfe  &  Co.,  Clinton,  Mass. :  — 
Star  Brand  Canada  Wood  Ashes. 

Great  Eastern  Fertilizer  Company,  Rutland,  Vt. :  — 
Great  Eastern  General,  for  Grass  and  Grain. 
Great  Eastern  Vegetable,  Vine  and  Tobacco  Fertilizer. 
Great  Easteni  General,  Oats,  Buckwheat  and  Seeding-down 
Phosphate. 

James  J.  H.  Gregory  &  Son,  Marblehead,  Mass. :  — 
Gregory's  Combination  Fertilizer. 
Gregory's  Corn  Fertilizer. 
Gregory's  Potato  Fertilizer. 

Hargraves'  Manufacturing  Company,  Fall  River,  Mass. :  — 
Ground  Bone. 

Cdmund  Hersey,  Hingham,  Mass. :  — 
Fine-ground  Bone. 

Thomas  Hersom  &  Co.,  New  Bedford,  Mass. : — 
Meat  and  Bone.  " 

Bone  Meal. 
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John  G.  Jefiferds,  Worcester,  Mass. :  — 
Animal  Fertilizer. 
Potato  Manare. 
Ground  Bone. 

John  Joynt,  St.  Helens,  Ont. :  — 

Canada  Hardwood  Unleached  Ashes. 

F.  R.  Lalor,  Dunnville,  Ont. :  — 

Canada  Hardwood  Ashes  (Maple  Brand) . 

A.  Lee  &  Co.,  Lawrence,  Mass. :  — 
Lawrence  Fertilizer. 

Lowell  Bone  Fertilizer  Company,  Lowell,  Mass. :  — 
Lowell  Bone  Fertilizer. 

Mapcs  Formula  and  Peruvian  Guano  Company,  New  York,  N-Y.  :- 
Mapes  Superphosphates. 
Mapes  Special  Crop  Manures. 
Peruvian  Guanos. 
Bone  Manures. 
Sulphate  of  Potash. 

James  E.  McGovern,  Lawrence,  Mass. :  — 
Ground  Bone. 
West  Andover  Market  Bone  Phosphate. 

Moilroe,  DeForest  &  Co.,  Oswego,  N.  Y. :  — 
Hardwood  Ashes. 

National  Fertilizer  Company,  Bridgeport,  Conn. :  — 
Chittenden's  Complete  Fertilizers. 
Chittenden's  Universal  Phosphate. 
Chittenden's  Fish  and  Potash. 
Chittenden's  Ground  Bone. 

Pacific  Guano  Company,  Boston,  Mass. :  — 
Pacific  Guano. 
Potato  Manure. 
Potato  and  Tobacco  Fertilizer. 
Fish  and  Potash. 
High-grade  General  Fertilizer. 
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John  J,  Peters,  Long  Island  City,  N.  Y. :  — 
Sheep  Fertilizer, 

Prentiss,  Brooks  &  Co.,  Holyoke,  Mass. :  — 
Complete  Manures. 
Phosphate. 
Tankage. 

Dissolved  Bone-black. 
Nitrate  of  Soda. 
Muriate  of  Potash. 

Preston  Fertilizer  Company,  Greenpoint,  Long  Island  :  — 
Ammoniated  Bone  Superphosphate. 

Qninnipiac  Fertilizer  Company,  Boston,  Mass. :  — 
Quinnipiac  Phosphate. 
Quinnipiac  Potato  Manure. 
Quinnipiac  Market  Garden  Manure. 
Quinnipiac  Com  Manure. 
Quinnipiac  Fish  and  Potash  (Crossed  Fishes). 
Quinnipiac  Fish  and  Potash  (Plain) . 
Quinnipiac  Havana  Fertilizer. 
Quinnipiac  Onion  Manure. 
Quinnipiac  Bone  Meal. 
Quinnipiac  Grass  Fertilizer. 
Quinnipiac  Dry  Ground  Fish. 
Quinnipiac  Potato  and  Tobacco  Fertilizer. 
Sulphate  of  Potash. 
Muriate  of  Potash. 
Nitrate  of  Soda. 

The  Read  Fertilizer  Company,  Syracuse,  N.  Y. :  — 
Read's  Standard  Phosphate. 
H.  G.  Farmer's  Friend. 
Fish  and  Potash. 
Vegetable  and  Vine  Phosphate. 

John  S.  Reese  &  Co.,  Baltimore,  Md.  :  — 
New  England  Favorite. 
Potato  Special. 
Pilgrim. 
Mayflower. 
Columbus  A. 
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Luden  Sanderson,  New  Haven,  Conn. :  — 
Formula  A. 
Formula  B. 

H.  6.  Sulphate  of  Potash. 
Sulphate  Potash-magnesia. 
Dry  Ground  Fish. 
Blood,  Meat  and  Bone. 
Dissolved  Bone-black. 
Nitrate  of  Soda. 
Muriate  of  Potash. 

Edward  H.  Smith,  Northborough,  Mass. :  — 
Ground  Bone. 

Springfield  Provision  Company,  Brightwood,  Mass. :  — 
Blood,  Meat  and  Bone. 

Standard  Fertilizer  Company,  Boston,  Mass. :  — 
Superphosphate . 
Standard  Fertilizer. 
Potato  and  Tobacco  Fertilizer. 
Complete  Manure. 
Standard  Guano. 

Chas.  Stevens,  Napanee,  Ont. :  — 

"  Beaver  Brand  "  Canada  Hardwood  Ashes. 

F.  C.  Sturtevant,  Hartford,  Conn. :  — 
Sturtevant's  Tobacco  and  Sulphur. 

J.  A.  Tucker  &  Co.,  Boston,  Mass. :  — 

Original  Bay  State  Bone  Superphosphate. 
Imperial  Bone  Superphosphate. 

Walker,  Stratman  &  Co.,  Pittsburg,  Pa. :  — 
Potato  Special. 
Tobacco  Special. 
Banner  Fertilizer. 
Four-fold  Fertilizer. 

Whittemore  Bros.,  Wayland,  Mass. :  — 
Whittemore's  Complete  Manure. 
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Leander  Wilcox,  Mystic,  Conn. :  — 

Potato,  Onion  and  Tobacco  Manure. 
Ammoniated  Bone  Phosphate. 
H.  G.  Fish  and  Potash. 
Dry  Ground  Fish  Guano. 

Williams  &  Clark  Fertilizer  Company,  Boston,  Mass. :  — 
Ammoniated  Bone  Superphosphate. 
,    Universal  Ammoniated  Dissolved  Bone. 
High-grade  Special. 
Lawn  Dressing. 
Potato  and  Tobacco  Manure. 
Fine  Wrapper  Tobacco  Grower. 
Eoyal  Bone  Phosphate. 
Prolific  Crop  Producer. 
Potato  Phosphate. 
Corn  Phosphate. 
Grass  Manure. 
Onion  Manure. 
Pure  Bone  Meal. 
Dry  Ground  Fish. 
Fish  and  Potash. 
Dissolved  Bone-black. 
Nitrate  of  Soda. 
Muriate  of  Potash. 
Sulphate  of  Potash. 
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5.     Analyses  of  Commercial  Fertilizers  and  Manurial 
Substances  sent  on  for  Examination. 


Wood  Ashes. 

\l.f  sent  on  from  Marblehead,  Mass. ;  II.,  sent  on  from  Westminster,  Ma&s. ;  m^ 
sent  on  from  South  Sudburj,  Mass. ;  IV.,  sent  on  from  South  Deerfield,  Mass.; 
v.,  sent  on  f^om  Concord,  Mass.] 


Pes  CfcyT. 

I. 

II.        -       HI. 

1 

IV. 

V. 

Moisture  at  100°  C , 

18.06 

6.51 

4.80 

4.67 

15.40 

Potassium  oxide. 

4.17 

5.27 

3.42 

2.12 

7.73 

Calcium  oxide, 

24.68 

88.92 

43.40 

49.36 

34.27 

Phosphoric  acid. 

.79 

1.23 

1.71 

.61 

1.13 

Insoluble  matter  (before  calci- 

nation),        .... 

27.66 

21.09 

10.51 

5.63 

12.45 

Insoluble  matter  (after  calcina- 

tion),     

25.06 

19.32 

9.02 

4.04 

11.11 

1 

Wood  Ashes. 

[I.  and  II.,  sent  on  from  Concord,  Mass. ;  III.,  sent  on  from  Rock  Bottom, 

IV.  and  v.,  sent  on  firom  Sunderland,  Mass] 


Pre  Cbxt. 

I. 

11. 

III. 

IV. 

T. 

Moisture  at  100°  C, 

11.39 

7.87 

19.85 

11.15 

16.17 

Potassium  oxide. 

8.39 

5.56 

3.66 

5.83 

5.94 

Calcium  oxide, 

33.05 

37.93 

„• 

^* 

^» 

Phosphoric  acid, 

1.74 

.74 

.95 

1.83 

Trace 

Insoluble  matter  (before  calci- 

nation),        .... 

16.11 

19.02 

16.89 

23.85 

31.13 

Insoluble  matter(after  calcina- 

tion),     

14.27 

17.64 

13.24 

18.17  '  20.03 

1 

*  Not  determined. 


Wood  Ashes, 

[I.  and  II.,  sent  on  from  Lowell,  Mass. ;  III.  and  IV.,  sent  on  from  Boston, 

v.,  sent  on  from  Amherst,  Mass  ] 


Pkk  Ckkt. 


HI. 


IV 


Moisture  at  100°  C, 
Potassium  oxide. 
Phosphoric  acid, 
Insoluble  matter(af  ter  calcina- 
tion),     


3.39  I  16.59       9.51 

5. .52  I     6.45  I     5.72 

.77  .56 


6.02     13.25         .46 


24.63 
7.63 

.82 
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5.     Analyses,  etc.  —  Continued. 
Wood  Ashea. 

[I ,  sent  on  from  Tewksborj,  Mms.;  II.  and  III.»  sent  on  from  Concord,  Mass.; 

lY.  and  V.,  sent  on  from  North  Amherst,  Mass.] 


PiK  CBXT. 

L 

II. 

IIL 

IV. 

V. 

Moisture  at  100**  C, 

11.30 

15.01 

8.49 

18.13 

14.25 

Potassium  oxide,     . 

6.80 

8.05 

7.10 

5.05 

5.95 

Phosphoric  acid, 

1.69 

.67 

.31 

.92 

1.43 

Insoluble  matter  (before  calci- 

natdon),         .... 

16.66 

18.38 

16.97 

15.33 

15.03 

Insoluble  matter  (after  calci- 

nation),       .... 

13.66 

15.84 

15.25 

13.46 

12.75 

Wood  Ashes. 

[I.,  sent  on  from  Winchendon,  Mass. ;  II.,  sent  on  from  North  Hadley,  Mass. ;  III., 
sent  on  from  Concord,  Mass. ;  IA^|  sent  on  from  Framingham,  Mass.;  V.,  sent  on 
from  North  Sndbnry;  Mass.] 


Pbb  Csvt. 

I 

II. 

m. 

IV. 

V. 

Moisture  at  100°  C, 

23.07 

4.48 

16.16 

16.39 

17.74 

Potassium  oxide,     . 

2.87 

6.75 

5.88 

4.83 

6.45 

Calcium  oxide. 

33.04 

37.32 

32.46 

35.52 

33.76 

Phosphoric  acid. 

1.48 

1.82 

1.07 

1.33 

1.00 

Insoluble  matter  (before  calci- 

nation),        .... 

10.96 

15.53 

15.34 

10.07 

13.37 

Insoluble  matter  (after  calci- 

nation),       .... 

9.29 

13.72 

13.09 

9.28 

12.13 

Wood  Ashes, 

[I.  and  II.,  sent  on  from  Concord,  Mass. ;  III.,  sent  on  from  Eastham,  Mass  ;  IV., 
sent  on  fiom  Wcstborough,  Mass. ;  Y.,  sent  on  from  Snnderland,  Mass  ] 


" 

Pbk  Cxnt. 

I. 

II. 

IIL 

IV. 

V. 

Moisture  at  100"  C, 

8.96 

13.00 

15.33 

20.57 

19.52 

Potassium  oxide. 

3.00 

8.74 

5.96 

5.93 

6.21 

Calcium  oxide, 

25.60 

36.44 

36.14 

32.03 

29.51 

Phosphoric  acid, 

.97 

1.79 

.26 

1.48 

1.83 

Insoluble  matter  (before  calci- 

nation),        .... 

36.93 

8.44 

12.91 

10.05 

13.47 

Insoluble  matter  (after  calci- 

nation),        .        .        •        « 

34.89 

6.40 

10.38 

8.09 

10.85 

312  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

5.     Analyses,  etc.  —  Continued, 
Wood  Ashes, 

[I.  and  II.,  Bent  on  from  Waltham,  Mass. ;  III.,  sent  on  from  Westminster,  31a3s.; 

IV.  and  v.,  sent  on  from  Montague,  Mass.] 


Pr«  Ckbtt. 

I. 

IL 

1 
III.       ,        IV. 

1 
1 

V. 

Moisture  at  100°  C, 
Potassium  oxide,     . 
Phosphoric  acid. 
Insoluble  matter  (after  calci- 
nation),        .... 

8.97 
6.86 
1.56 

17.07 

23.75 

4.68 
.90 

17.43 

3.13 
4.73 
1.33 

22.03 

16.53 
4.24 
1-15 

15.73 

26.^ 
4.W 
l.2i» 

13.55 

Wood  Ashes, 

[I.  and  II.,  sent  on  firom  Concord,  Mass. ;  III.,  sent  on  from  North  Amherst, 
IV.,  sent  on  from  Hadley,  Mass  ;  V.,  sent  on  from  Sndbarr,  Mass.] 


Per  Cbxt. 

I. 

II. 

III. 

IV- 

'         V. 

Moisture  at  100°  C, 

20.98 

9.39 

17.35 

13.43 

1 

11. 4> 

Potassium  oxide, 

3.23 

7.64 

7.07 

5.76 

4.K' 

Calcium  oxide, 

46.44 

39.00 

35.61 

_♦ 

_♦ 

Phosphoric  acid, 

1.02 

1.69 

1.64 

1.54 

1.66 

Insoluble  matter  (before  calci- 

nation),        .... 

15.73 

15.44 

8.60 

_• 

.• 

Insoluble  matter  (after  calci- 

nation),        .... 

14.10 

13.95 

6.30 

10.23 

15.33 

Wood  Ashes, 

[t.  and  II.,  sent  on  from  North  Amherst,  Mass.;  Ill ,  sent  on  from  Westboroii^ 
Mass. ;  IV.,  sent  on  trom  Acton,  Mass. ;  V.,  sent  on  from  South  Framin^hiB, 

Mass.] 


Per  Cent. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C, 

8.21 

11.28 

5.50 

23.49 

6..5S 

Potassium  oxide,     . 

5.99 

6.81 

6.93 

3.56 

4.:i» 

Calcium  oxide, 

39.48 

40.24 

45.20 

_♦ 

^« 

Phosphoric  acid. 

1.13 

1.28 

1.41 

1.25 

1.02 

Insoluble  matter  (before  calci- 

nation),        .... 

10.33 

10.58 

10.57 

!  11.02 

_♦ 

Insoluble  matter  (after  calci- 

1 

nation),        .... 

9.15 

9.33 

8.57 

'     9.11 

12.49 

*  Not  determined. 
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5.    Analyses,  etc.  —  Continued. 
Wood  Ashes. 

[I.  and  II.,  sent  on  from  South  Sndbary,  Mass. ;  III.  and  IV .,  sent  on  from  Concord, 

Mass. ;  V.,  sent  on  from  Acton,  Mass.] 


Pbi  Cbnt. 

I. 

II. 

HI. 

IV.     !     V. 

Moisture  at  100°  C, 
Potassium  oxide, 
Phosphoric  acid. 
Insoluble  matter  (before  calci- 
nation),        .... 

10.61 
5.24 
1.20 

29.60 

20.80 

4.19 

.67 

25.39 

10.85 
4.33 
3.75 

12.00 

17.09 
5.00 
1.05 

18.42 

21.30 
4.00 
1.13 

8.97 

Wood  Ashes. 

[I.  and  II.,  sent  on  from  Sonthampton,  Mass. ;  III.  and  lY.,  sent  on  from  Concord, 

Mass. ;  v.,  sent  on  from  Sunderland,  Mass  ] 


Moisture  at  100°  C, 

Potassium  oxide, 

Calcium  oxide, 

Phosphoric  acid. 

Insoluble  matter  (before  calci- 
nation),        .        .        .        . 

Insoluble  matter  (after  calci- 
nation),        .        .        .        . 


Per  Ck5t. 


6.72 

16.75 

13.00 

22.21 

5.72 

4.58 

9.46 

4.40 

_♦ 

_♦ 

35.88 

34.24 

.38 

1.51 

1.13 

.56 

_♦ 

_♦ 

8.72 

16.15 

7.22 

26.37 

6.90 

13.65 

37.56 
1.51 

.67 


10.38 


Wood  Ashes. 

[I.  and  II.,  sent  on  from  Concord,  Mass. ;  III.,  sent  on  from  East  Whatelj,  Mass. ; 
IV.,  sent  on  from  WestNorthfleld,  Mass. ;  V.,  sent  on  from  Snnderland,  Mass  ] 


Pbb  Cbht. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C, 

19.43 

14.04 

11.06 

5.04 

21.83 

Potassium  oxide. 

4.55 

6.57 

4.81 

6.35 

6.12 

Calcium  oxide. 

35.48 

34.55 

_* 

_♦ 

.♦ 

Phosphoric  acid. 

.81 

1.60 

.82 

1.54 

1.74 

Insoluble  matter  (before  calci- 

nation),        .... 

17.58 

13.50 

_♦ 

_♦ 

_♦ 

Insoluble  matter  (after  calci- 

nation),        .... 

14.79 

11.28 

5.76 

13.55 

11.78 

*  Not  determined. 
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5.     Analyses,  etc.  —  Continued. 
Wood  Ashes, 

[I.  and  n.,  sent  on  from  Concord,  Mass.;  III.,  sent  on  from  Hadlej,  Mass.;  IT., 
sent  on  from  Snnderland,  Mass. ;  V.,  sent  on  from  West  Northfieid,  Mass.] 


Pes  Ckmt. 

I. 

n. 

HL 

IV. 

V. 

Moisture  at  100°  C, 

14.16 

16.19 

10.44 

15.79 

10.44 

Potassium  oxide,     . 

5.78 

6.36 

6.38 

6.86 

5.46 

Calcium  oxide. 

32.47 

34.16 

_♦ 

_♦ 

_• 

Phosphoric  acid, 

1.61 

1.00 

1.28 

.95 

.05 

Insoluble  matter  (before  calci- 

nation),       .... 

15.46 

14.35 

_♦ 

_♦ 

^* 

Insoluble  matter  (after  calci- 

nation),       .... 

13.06 

12.27 

23.08 

18.17 

25.08 

*  Not  determined. 


Wood  Ashes, 


[I.  and  II.,  sent  on  from  West  Northfield,  Mass  ;  III.,  sent  on  ftx>m  Amherst, 
IV.,  sent  on  from  Boston,  Mass. ;  Y.,  sent  on  from  Pelbam,  Mass.] 


PSB  Cbht. 

I. 

II. 

m. 

IV. 

V. 

Moisture  at  100^  C,         .        . 
Potassium  oxide. 
Phosphoric  acid, 
Insoluble  matter  (after  calci- 
nation),       .... 

10.92 
5.07 
1.07 

21.19 

5.36 
7.00 
1.97 

18.65 

9.52 
4.31 
1.23 

14.35 

8.11     11.2? 
4.88       4.95 
1.31       1.64 

16.18     15.21 

Wood  Ashes. 

[I.  and  II ,  sent  on  from  Concord,  Mass.;  III.,  sent  on  from  Danrers,  Mass.;  IV. 
sent  on  from  Amherst,  Mass.;  V.,  sent  on  from  Westborough,  Mass.] 


Feb  Ckht. 


II. 


in. 


IV. 


V. 


15.33 
6.2.^ 
1.20 


Moisture  at  100°  C, 
Potassium  oxide, 
Phosphoric  acid, 
Insoluble  matter  (after  calci- 
nation),        .        .        .        . 


16.38 

6.55 

.51 

10.16 


9.90 
7.44 
1.71 

16.79 


10.49 
5.57 
1.07 

11.25 


16.18 
3.S9 
1.28 


15.36  !    9.07 
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5.     Analyses,  etc.  —  CotUinued. 
Wood  Ashes, 

[I.  and  II.,  sent  on  from  Concord,  Mass. ;  III.,  sent  on  from  Hudson,  Mass.;  lY., 
sent  on  from  Hingham,  Mass. ;  V.,  sent  on  from  Oranby,  Mass.] 


Pbr  Ckxt. 

I. 

II. 

IIL 

IV. 

V. 

Moisture  at  100°  C, 
Potassium  oxide, 
Calcium  oxide, 
Phosphoric  acid, 
Insoluble  matter  (after 
nation), 

•  • 

•  • 
calci- 

4.87 

4.82 

37.00 

1.40 

22.81 

11.22 
4.10 

32.60 
1.28 

18.06 

17.70 

4.13 

33.20 

1.28 

14.31 

2.37 

4.79 

32.80 

1.16 

30.38 

11.07 
4.40 

42.80 
1.80 

13.91 

W 

ood  As] 

\es. 

[I.  and  II.,  sent  on  from  North  Amherst,  Mass. ;  III.,  sent  on  from  Sonth  Deerfleld, 
Mass. ;  IV  ,  sent  on  from  Concord,  Mass. ;  V .,  sent  on  from  Sonth  Sndbnry, 

Mass.] 


Pkk  Ckxt. 


I. 


II. 


III. 


IV. 


Moisture  at  100°  C, 
Potassium  oxide, 
Calcium  oxide, 
Phosphoric  acid, 
Insoluble  matter  (after  calci- 
nation),       .        .        .        . 


V. 


.30 

1.65 

3.60 

7.36 

5.30 

9.22 

5.66 

4.74 

_♦ 

_♦ 

41.97 

42.40 

3.08 

1.54 

.77 

1.66 

6.12 

10.90 

21.23 

16.78 

29.48 
2.38 

37.71 
1.08 

3.76 


Wood  Ashes. 

[I.,  sent  on  from  Amher&t,  Mass. ;  II.  and  III.,  sent  on  from  Hadley,  Mass. ;  IV., 
sent  on  from  North  Amherst,  Mass. ;  V.,  sent  on  from  West  Northfleld,  Mass.] 


I'ER  CSNT. 


III. 


IV. 


Moisture  at  100°  C  , 
Potassium  oxide,     . 
Calcium  oxide. 
Phosphoric  acid. 
Insoluble  matter  (after  calci- 
nation),        .        .        .        . 


13.57 

16.86 

30.38 

18.05 

7.63 

6.88 

4.48 

4.04 

32.61 

36.42 

26.55 

.♦ 

1.46 

1.61 

1.22 

1.16 

32.67 

4.46 

11.01 

11.41 

9.19 

5.70 

36.00 

1.41 

12.58 


*  Not  determined. 


316  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


5.     Akaltses,  £TC.  —  Continued. 
Wood  Ashes. 

[1.,  sent  on  from  Marlborough,  Mass. ;  II.,  sent  on  from  Amherst,  Mass.;  III^  IT. 

and  V.»  sent  on  from  Marblehead,  Mws.] 


Moisture  at  100^  C, 
Potassium  oxide,     . 
Calcium  oxide, 
Phosphoric  acid, 
Insoluble  matter,     . 


Pn  CsvT. 


I. 


IIL 


IV. 


V. 


2.98 

4.21 

20.97 

12.72 

4.98 

3.82 

5.12 

5.48 

37.26 

31.14 

31.80 

37.00, 

1.15 

2.98 

.70 

1.22 

25.26 

18.97 

14.73 

15.12 

ll.Si) 
4.6(1 

40.40 
1.79 

10.60 


Wood  Ashes. 

[I.,  sent  on  from  Hudson,  Mass. ;  II.,  sent  oo  from  Hingham,  Mass.;  III.  and IV^ 
sent  on  from  Oranbj,  Mass. ;  V.,  sent  on  from  Amesbnrj,  Ma«s.] 


Pkk  Csxt. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C, 
Potassium  oxide,     . 
Calcium  oxide, 
Phosphoric  acid. 
Insoluble  matter,     . 

17.70 
4.13 

33.20 
1.28 

14.31 

2.37 
4.79 

32.80 
1.16 

30.38 

11.07 
4.40 

42.80 
1.80 

13.91 

4 

1.17 
4.31 

25.60 
1.54 

39.49 

10.41 

4.5-> 

32.67 

16.6^ 

Wood  Ashes. 

[I.,  sent  on  from  Merrimac,  Mass. ;  II.  and  III.,  sent  on  from  Boston,  lCsM>;  1* 
sent  on  from  Clinton,  Mass. ;  V.,  sent  on  from  Fall  River,  Mass.] 


Moisture  at  100°  C, 
Potassium  oxide, 
Calcium  oxide, 
Phosphoric  acid, 
Insoluble  matter,     . 


PVR  Cext. 


II. 


III. 


IV. 


10.67 
6.74 

38.60 
1.28 

11.75 


6.18 

5.93 

39.40 

.96 

6.97 


9.81 
4.90 
44.40 
1.66 
1.40 


25.28 
8.72 

1.25 
12.38 


9.7^ 
4.71 

1.51 
18.5^ 


*  Not  determined. 
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5.     Analyses,  etc.  —  Continv£d, 
Cotton'htiU  Askes, 

[I.  and  II.,  sent  on  from  Boston,  Mass.;  UI.,  sent  on  from  Amherst,  Mass.;  lY., 

sent  on  from  Agawam,  Mass.] 


Pkb  Cbht. 

I. 

II. 

III. 

IV. 

Moisture  at  100°  C,      .... 

Pot4iA8iam  oxide, 

Phosphoric  acid, 

Insoluble  matter, 

9.87 
24.06 

7.68 
16.38 

7.77 
20.40 

7.83 
11.78 

14.78 

23.96 

7.93 

10.10 

18.92 

24.12 

9.21 

9.33 

Ashes  from  Cremation  of  Swill, 
[Sent  on  from  Lowell,  Mass.] 


Per  Cewt. 

I. 

II. 

III. 

IV. 

Moisture  at  100°  C,      .        .        .        . 

.51 

.07 

.04 

.11 

Potassium  oxide, 

1.73 

8.83 

7.03 

1.25 

Calcium  oxide, 

24.79 

28.18 

33.74 

47.60 

Magnesium  oxide,         .... 

1.87 

_♦ 

„• 

„• 

Ferric  and  aluminic  oxides, . 

3.67 

7.63 

6.25 

1.06 

Phosphoric  &cid, 

16.61 

17.18 

26.09 

32.26 

Insoluble  matter  ^before  calcination). 
Insoluble  matter  (after  calcination),   . 

39.60 

18.49 

14.40 

16.13 

29.72 

16.63 

11.41 

13.20 

*  Not  determined. 

Logwood  Ashes. 

[Sent  on  from  Boston,  Mass.] 

Per  Cent, 

Moisture  at  100°  C, 65 

Potassium  oxide, .26 

Calcium  oxide, 58 .  26 

Magnesium  oxide, 1.46 

Ferric  and  aluminic  oxides, 1.46 

Phosphoric  acid, .70 

Carbonic  acid, 32.95 

Insoluble  matter, 3.09 

Sewage. 

[Sent  on  from  Danvers,  Mass.] 

Per  Cent 

Moisture  at  100°  a,      .        .  99.959 

Potassium  oxide,   .        . 0033 

Phosphoric  acid, .0012 

Nitrogen 0028 
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5.     Akaltses,  etc.  —  Continued. 

Feat. 

[Sent  on  from  Amberat,  Mass.] 

¥>erC€BL 

Moisture  at  100<^  C 27.51 

Nitrogen, 12 

Florida  Muck. 

[Sent  on  from  Boston,  Mass.] 

Moisture  at  100°  C, 5.94 

Nitrogen, 1.07 

Canal  Mud. 
[Sent  on  from  North  Amherst,  Mass.l 

Moisture  at  100°  C, 60.^^ 

Potassium  oxide, 

Phosphoric  acid, ^^ 

Nitrogen, I''> 

Insoluble  matter,  .        .        .        . 32,t>7 

Muck. 
[I ,  sent  on  from  Rockbottom,  Mass. ;  II ,  sent  on  from  Pansy  Park,  Mass  ] 


Pbe  Cest. 

1.             II. 

Moisture  at  100^  C, 

Nitrogen, 

1 

78.06  i      BlSr? 

AS ;       -^ 

Horse  Manure. 
[Sent  on  from  Westborongh,  Mass.] 

■k..  rv*. 

L 

-           tj  '      --J 

P^rOst 

Moisture  at  100°  C  ,      . 

.        11.2" 

Potassium  oxide,   . 

a  ,i^ 

Phosphoric  acid,    . 

.         .          .          l-J^ 

Nitrogen, 

•"^ 

Insoluble  matter,  . 

.     is.^i) 

Boiler  Soot. 
[Sent  on  from  Hatfield,  Mass.] 

Moisture  at  100°  C, 1^-f 

Potassium  oxide, -^ 

Phosphoric  acid, ^•^- 

Calcium  oxide, ^'^^ 

Magnesium  oxide, ^•'* 

Insoluble  matter, •  ^••* 
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5.     Analyses,  etc.  —  CorUinued. 

Castor  Pomace. 
[I.,  sent  on  from  Amhent,  Man.  i  II.,  sent  on  from  Hatfield,  Mass.] 


Pkr  Ckwt. 

I. 

11. 

Moisture  at  100**  C,    . 

Potassium  oxide, 

Phosphoric  acid, 

Nitrogen, 

Insoluble  matter,        ....... 

10.08 
3.40 
2.26 
5.60 
1.70 

8.07 
5.22 

*  Not  determined. 

Muriate  of  Potash. 
[I.,  sent  on  from  North  Amherst,  Mass. ;  II.,  sent  on  from  Amherst,  Mass.] 


Pkr  Ckkt. 

• 

1. 

11. 

Moisture  at  100°  C  , 

Potassium  oxide, 

Insoluble  matter, 

1.98 

52.00 
.26 

.80 

36„0O 

.18 

Saltpetre, 

[Sent  on  from  Sonth  Acton,  Mass.] 

Percent* 

Moisture  at  100°  C, 66 

Potassium  oxide, 45.74 

Nitrogen 11.88 

Saltpetre  Waste, 

[Sent  on  from  Townsend  Harbor,  Mass.] 

Per  <?ent 

Moisture  at  100°  C, 1.90 

Potassium  oxide, 6.24 

Sodium  oxide,         .        .        • 43.01 

Chlorine, 43.69 

^Nitrogen, 1.56 

Sulphate  of  Soda. 

[Sent  on  from  Denver,  Col.] 

Per  Cent. 

Moisture  at  100°  C, 1.38 

Water  of  combination, 99 

Sulphuric  acid, 54.93 

Insoluble  matter, 16 
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5.    Analyses,  stc.  —  Continued. 
Nitrate  of  Soda. 

[Sent  on  from  Amherst,  Mass.] 

PerCJrei. 

Moisture  at  100°  C, 1.^2 

Nitrogen, 14.72 

Insoluble  matter, 12 

Carbonate  of  Potash, 

[Sent  on  from  Ambent,  Mass.] 

PerOBt. 

Water  of  combination, 26. 8^ 

Potassium  oxido, 18.4'' 

Magnesium  oxide, 19. -53 

Insoluble  matter , 39 


Odorless  PJiosphate. 

{!.,  sent  on  from  Hatfield,  Mass. ;  II.,  sent  on  from  Marshfleld,  Mass. ;  III.,  sent  oc 

from  Amherst,  Mass.] 


Moisture  at  100°  C, 
Potassium  oxide. 
Phosphoric  acid, 
Calcium  oxide,  , 
Carbonic  acid,    . 
Insoluble  matter. 


Pss  Ckstt. 


I. 


n. 


UL 


1.12 

•              •              t              ,^            •              • 

.32 

18.40 

49.00 

2.67 

7.20 

.60 

.52 

19.45 


.»>3 


18. 4f 


61.30     4**.2: 
2.25 


5.12 


5.5^5 


ConcentroUed  Phosphates. 

[I.,  double  superphosphate;  II.,  phosphate  of  ammonia;  III.,  phosphate  of  pota$b; 

sent  on  from  New  York,  N.  Y.] 


Pk»  Cett 


II 


in 


Moisture  at  100°  C, 

5.74 

6.05 

Potassium  oxide, 

.» 

Calcium  oxide,   . 

16.00 

Total  phosphoric  acid. 

47.80 

43.86 

Soluble  phosphoric  acid,    . 
Reverted  phosphoric  acid, 

38.38 

1 

9.04 

_•    ' 

Insoluble  phosphoric  acid. 

.38 

_• 

Nitroofen, 

— 

.  10.37 

Insoluble  matter, 

.60 

.8-2 

1 

.3,7«> 
32.56 


35.:*' 


•  Not  determined. 
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5.     Analyses,  etc.  —  ContCntt^, 

Florida  Phosphates. 
[Sent  on  from  Amherst,  Man .] 


Per  Cbht. 

I.                  II. 

1 

Moisture  at  100^  C, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Insoluble  matter, 

.95 
23.87 

.16 

1.37 

22.34 

81.77 

2.52 
21.72 

30.50 

SotUh  Carolina  Floats, 

[Sent  on  from  Amherst,  Mass.] 

Per  Cent 

Moisture  at  100°  C, 83 

Total  phosphoric  acid, 23.89 

Soluble  phosphoric  acid, Trace 

Reverted  phosphoric  acid, 2.33 

Insoluble  phosphoric  acid, 21.06 

Insoluble  matter, 20.16 


Ground  Bone. 

[I.,  sent  on  from  New  Bedford,  Mass. ;  II.,  sent  on  from  Peabody,  Mass. ;  III.,  sent 

on  from  Northborough,  Moss  ]  , 


PKR  CeMT. 

I. 

II. 

III. 

Moisture  at  lOOo  C, 

5.94 

4.62 

4.85 

Total  phosphoric  acid, 

25.33. 

25.68 

22.96 

Soluble  phosphpric  acid, 

.32 

.52 

.29 

Reverted  phosphoric  acid, 

15.16 

18.23 

9.77 

Insoluble  phosphoric  acid,         .... 

9.85 

6.93 

12.90 

Nitrogen, 

2.96i 

2.18 

4.02 

Insoluble  matter, 

1.02 

_♦ 

.70 

*  Not  determined. 
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5.     Analyses,  etc.  —  Continued. 

Chround  Bone, 
JSent  on  from  Concord,  Mass.] 


Pbk  Cist. 


I. 

n. 

IIL 

Moisture  at  100°  C, 

9.23 

8,71 

3.21 

Total  phosphoric  acid, 

21.80 

20.29 

23.46 

Soluble  phosphonc  acid, 

Reverted  phosphoric  acid, 

~ 

— 

Si 

12.96 

10.20 

12.21 

Insoluble  phosphoric  acid,         .... 

8.81 

10.09 

10.78 

Nitrogen, 

3.54 

3.70 

3.22 

1 

Cotton-seed  Meal, 

[I.,  II.  and  III.,  sent  on  from  Amherst,  Mass. ;  IV.  and  Y.,  sent  on  from  Hfttfieli 

Mass] 


Per  C«xt. 


I. 


II. 


III. 


IV. 


Moisture  at  100°  C, . 
Potassium  oxide. 
Phosphoric  acid, 
Nitrogen, . 


8.65 

7.78 

6.48 

2.25 

1.78 

2.50 

3.17 

3.15 

2.58 

6.50 

6.24 

6.88 

6.47 
7.23 


7.»i5^ 

_• 
6.6f 


•  Not  determined. 

Mill  Sweepings. 
[Sent  on  from  Westboroagh,  Mass.] 


Moisture  at  100°  C, 
Potassium  oxide,  . 
Phosphoric  acid,    . 
Nitrogen, 
Insoluble  matter,  . 


l.I^ 
5.01 


Home-inixed  Fertilizers. 

[I.,  animal  meal  and  tankage ;  II.,  tankage  and  potash,  sent  on  from  £i$t!uis* 

Mass.] 


PkeCwt. 


I. 


Moisture  at  100°  C, 
Potassium  oxide. 
Phosphoric  acid, . 
Nitrogen,     . 


8.20 


19.71 

4.4S 


IL 


6.9) 
15.S5 
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5.     Analyses,  etc.  —  Concluded. 

Animal  Fertilizers. 

[I.,  Bent  on  from  New  Bedford,  Haas. ;  II.,  sent  on  from  Bolton,  Mus.] 


Per  Cknt. 

I. 

II. 

Moisture  at  100°  C 

Total  phosphoric  acid. 
Soluble  phosphoric  acid,     . 
Reverted  phosphoric  acid,  . 
Insoluble  phosphoric  acid, . 

Nitrogen, 

Insoluble  matter, 

t 

4.69 

13.22 

.19 

7.72 

5.31 

1.75 

11.92 

12.87 
9.08 

8.16 

•  Not  detennined. 


Complete  Fertilizers, 

[I.,  sent  on  from  Cleveland,  Ohio;  II.,  sent  on  from  South  Sndburj,  Mass.;  III.^ 
sent  on  fVom  Springfield,  Mass. ;  IV.,  sent  on  from  West  Berlin,  Mass.] 


Moisture  at  100°  C,      . 
Total  phosphoric  acid, . 
Soluble  phosphoric  acid. 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid, 
Potassium  oxide,  . 
Nitrogen, 


Pkr  Cevt. 


II. 


III. 


8.60 

11.25 

6.13 

11.83 

.32 

2.30 

6.30 

8.95 

.51 

•  68 

6.68 

2.44 

4.53 

4.69 

12.47 
14.14 
1.85 
9.78 
2.51 
7.22 
4.11 


IV. 


11.03 
12.77 
7.52 
3.24 
2.01 
1.40 
2.39 


Complete  Fertilizers, 

[I.  and  II.,  sent  on  from  North  Hadlej,  Mass  ;  III.  and  IV.,  sent  on  fh>m  Hadson, 

Mass.] 


Pkr  Cent. 

I, 

II. 

III. 

IV. 

Moisture  at  100°  C,      .... 

6.00 

7.62 

9.87 

4.34 

Total  phosphoric  acid 

8.60 

9.77 

12.54 

11.16 

Soluble  phosphoric  acid. 
Reverted  phosphoric  acid,    . 

3.74 

8.22 

4.96 

4.76 

2.51 

8.58 

4.80 

8.38 

Insoluble  phosphoric  acid,   . 
Potassium  oxide, 

2.35 

2.97 

8.28 

8.02 

5.59 

6.64 

5.99 

6.66 

Kitro^en, 

2.29 

2.46 

3.20 

3.94 
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6.     Miscellaneous  Analyses. 
Oriental  Fertilizer  and  Bug  Destroyer. 

[Sent  on  from  Ambent,  Mass.] 

Moisture  at  100°  C, 87.14 

Solid  matter, 12.86 

Arsenic  oxide, 3.38 

Potassiom  oxide, ^       ,       .      3.o(> 

Sodium  oxide, 6.C^ 

Nitrogen, ^ 

Chlorine, 3.» 

Sulphurio  aoid, ^ 


Nonrpoieonous  Potato-bug  Destroyer. 

[Sent  on  from  Amhent,  Mass.] 


Moisture  at  lOO^'  C, 

Nitrogen, 

Ash,       •        * 

Potassium  oxide,  . 

Calcium  oxide, 

Magnesium  oxide. 

Ferric  and  aluminic  oxides, 

Phosphoric  acid,    . 

Insoluble  matter  (before  calcination). 

Insoluble  matter  (after  calcination). 


?erOe«L 
79.  SJ 


:  ^ 


Trafe 


7.:^.' 


l..V< 


Clay  {80  called). 

[Sent  on  from  Lynn,  Mass.]  ,^  _  , 

Moisture  at  100^  C, •^■ 

Calcium  oxide, ^-^ 

Magnesium  oxide, ^'^ 

Ferric  and  aluminic  oxides, '* 

Phosphoric  acid, "*^*^ 

Carbonic  acid. S'* 

Organic  and  volatile  matter, .■»*•' 

Insoluble  matter •        .        .        .       .      •  — ' 
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6.    Miscellaneous  Analyses  —  Concluded. 

SoU. 


[Sent  on 

from  Springfield, 

Mass.] 

Pkr  Cknt. 

I. 

11. 

Moisture  at  100°  C, 

2.39 

8.15 

Potassium  oxide, 

.21 

.15 

Calcium  oxide,    . 

.56 

.54 

Phosphoric  acid, . 

.18 

.16 

Nitrogen,     . 

.154 

.147 

WTieat  Flour. 

[From  station  bam.] 

Per  Cent 

Moisture  at  100°  C, 14.46 

Potassium  oxide, 179 

Phosphoric  acid, 230 

Nitrogen, 1.840 

BtUtermilk* 

[Sent  on  from  Shelbome,  Mass.] 

Per  Cent 

Moisture  at  100°  C, 91.130 

Nitrogen, 510 

Ash, 810 

Potassium  oxide, 046 

Phosphoric  acid, 041 

Calcium  oxide, • 045 
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7,     Miscellaneous  Fodder  Analyses. 


[I.,  com  oDsilage,  sent  on  from  Marlboroagh,  Mass.;  II.,  oat  and  pea  ensilage, sent 
on  from  Marlborough,  Mass. ;  III.,  com  ensilage,  sent  on  from  Amherst,  Mas?.; 
IV.,  ensilage  of  Pcmteum  mt/iaeetim,  sent  on  from  Amherst,  Mass. ;  V.,  ensila^ 
of  Panicum  ena-gcUli^  sent  on  from  Amherst,  Mass.] 


-                                                                             —....- 

Pbb  Ckvt. 

I. 

II. 

IIL                IV. 

1 

T. 

Moisture  at  100°  C, 

79.98 

38.02 

71.27 

1 
78-01,    76.73 

Dry  matter,      .... 

20.02 

61.98 

28.73 

21.99      23.25 

Analysis  of  Dry  Matter, 
Crude  ash,       .... 

100.00 
5.50 

100.00 
9.19 

100.00 
6.05 

100.00    lOO.CO 
8.32       8.57 

"     cellulose, 

25.24 

31.34 

22.89 

31.80 

36.1^--^ 

"fat,        ...        . 

3.20 

3.94 

4.86 

3.34 

2.74 

"      protein,. 

8.22 

13.72 

10.00 

7.46 

7.^3 

Nitrogen-free  extract  matter, . 

67.84 

41.81 

56.20 

49.08     43.S7 

100.00 

100.00   100.00 

100.00. 100.i«0 

p.,  millet  {Panieum  cnu-galU),  sent  on  from  Amherst,  Mass. ;  II.,  sqja  teas 
(late),  sent  on  from  Amherst,  Mass. ;  III.,  soja  bean  (early  green),  sent  oo  fr« 
Amherst,  Mass. ;  IV.,  soja  bean  (early  white),  sent  on  from  Amherst,  Mass-; 
v.,  soja  bean  (medium  black),  sent  on  from  Amherst,  Mass.] 


Pbb  Cbxt. 

I. 

n. 

m. 

IT              T. 

1 

Moisture  at  100°  C, 

76.11 

79.78 

69.84 

66.56     76.87 

Dry  matter,      .... 

24.89 

20.22 

30.16 

33.44     23.1S 

100.00 

100.00 

100.00 

100.00 

lOO.OO 

Analysis  of  Dry  Matter. 

Crude  ash,       .... 

9.75 

21.33 

12.97 

15.25'  12.€« 

"     cellulose, 

29.51 

23.62 

23.51 

27.12 

21.73 

"      fat,        .... 

2.79 

2.25 

3.87 

2.77      6.76 

♦*     protein,. 

11.46 

18.66 

19.35 

17.63    21.67 

Nitrogen-free  extract  matter, . 

46.50 

34.24 

40.40 

37.23 

S7.1> 

100.00 

100.00    100.00 

100.00 

lOO.Cw 
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7.     Miscellaneous  Fodder  Analyses  —  Continued, 

[I.,  soja-bean  straw,  sent  on  from  Amherst,  Mass.;  II.,  Japanese  radish  (tnerinia), 
sent  on  from  Amherst,  Mass. ;  III.,  Japanese  radish  {niyashige),  sent  on  from 
Amherst,  Mass. ;  IV.,  soja-bean  meai,  sent  on  from  Amherst,  Mass. ;  V.,  cotton- 
seed hulls,  sent  on  from  Boston,  Mass.] 


Per  Cent. 


I.           II.          III. 

1 

IV. 

V. 

Moisture  at  100°  C, 

13.97 

93.26 

92.58 

10.80 

8.15 

Dry  matter,      .... 

86.08 

6.74 

6.74 

89.20 

91.85 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  MaUer, 

Crude  ash,       .... 

5.57 

10.82 

9.87 

5.04 

2.81 

'*     cellulose. 

46.51 

10.27 

9.79 

5.01 

46.60 

"     fat,         .... 

1.17 

1.05 

.96 

18.17 

1.79 

"     protein, 

5.73       7.47 

6.51 

41.18 

4.10 

Nitrogen-free  extract  matter, . 

41.02     70.89 

1 

72.87 

30.60 

44.70 

100. 00  i  100.00 

100.00 

100.00 

100.00 

[I.,  gronnd  oats,  sent  on  from  Baldwinville,  Mass. ;  II.,  wheat  bran,  sent  on  from 
.Amherst,  Mass.;  III.,  dried  brewers'  grain,  sent  on  from  Boston,  Mass.;  IV., 
new-process  linseed  meal,  sent  on  from  North  Amherst,  Mass. ;  Y.,  ootton-seed 
meal,  sent  on  from  Amherst,  Mass.] 


Per  Cbkt. 

I. 

IL 

IIL 

IV. 

V. 

Moisture  at  100°  C, 

9.71 

9.85 

7.99 

10.19 

6.48 

Dry  matter,      .... 

90.29 

90.15 

92.01 

89.81 

93.52 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter, 

Crude  ash,       .... 

3.93 

7.11 

_• 

_* 

7.16 

**     cellulose, 

9.29 

11.82 

_• 

_• 

5.60 

**     fat,         .... 

3.51 

5.30 

6.04 

2.89 

11.04 

"     protein, .... 

13.20 

18.17 

18.74 

38.84 

46.08 

Nitrogen-free  extract  matter, . 

70.07     57.60 

i 

_• 

_* 

30.12 

100.00   100.00 

- 

- 

100.00 

*  Not  determined. 
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7.     Miscellaneous  Foddeb  Analyses — Continued. 

[I.,  Richardson  glacose  feed,  sent  on  from  Amherst,  Mass. ;  II.,  glncose  refoae,  §eot 
on  from  Boston,  Mass.;  III.,  starch  feed  (Pope),  sent  on  from  Amherst,  Ma».; 
IV.,  rye  feed,  sent  on  from  North  Dartmoatb,  Mass. ;  V.,  oat  feed,  sent  on  from 
Baldwinville,  Mass.] 


Per  Cext. 

I.            .   II. 

m,          rv.          V. 

1 

Moisture  at  100<'  C, 

6.32 

6.71 

5.48!      9.63 

9.47 

Dry  matter,      .... 

93.68 

93.29     94.52     90.37 

90.03 

100.00 

100.00 

100.00 

100.00  100.00 

Analysis  of  Dry  Matter, 

Crude  ash,       .... 

1.13 

1.20 

.90       2.62 

3.9? 

'♦      cellulose, 

5.00 

4.77 

15.21       3.52;     fiM 

»*     fat,        .        .        .        . 

11.67 

10.55 

11.30 

2.79 

4.:^ 

• 
'*     protein,. 

23.12     21.06 

11.28 

13.. >6 

15.60 

Nitrogen-free  extract  matter, . 

59.08     62.42 

61.31 

77.51 

69.'>S 

100.00 

100.00 

100.00   100.00  lOOM 

[I.,  protelna,  sent  on  from  North  Amherst,  Mass.;  II.,  proteina,  sent  on  fns 
Weston,  Mass. ;  III.,  proteina,  sent  on  from  Bolton,  Mass. ;  IV.,  cooked  fwd 
(oats  and  com),  sent  on  from  Worcester,  Mass. ;  V.,  excelsior  feed,  sent  <»i  &3& 
Holden,  Mass.] 


Per  Cext. 

I. 

n. 

m. 

IT. 

V. 

Moisture  at  100°  C, 

8.04 

6.80 

8.63       5.55      T.C-^ 

Dry  matter,      .... 

91.96 

93.20 
100.00 

91.31 

94.45 

92-?i 
lOO.C'l 

100.00 

100.00   100.00 

Analysis  of  Dry  Matter, 

Crude  ash,       .... 

2.80 

3.24 

2.13 

4.04      4.4^ 

"      cellulose, 

12.33 

10.18 

^m 

8.73    14.'- 

"      fat,        .... 

7.74 

8.24 

8.53 

5.34 

0.4^ 

"     protein,. 

24.47 

27.23 

24.57'    14.75 

9.::^ 

Nitrogen-free  extract  matter, . 

52.66 

51.11 

-*       67.14 

65.:' 

100. 'It 

100.00 '  100.00 

-       100.00 

*  Not  determined. 
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7.    MiscELULNEOcs  FoDDER  Analtses  —  Conttmied. 

[I.,  glnten  feed  (Pope),  sent  on  from  Amherst,  Mass.;  II.,  gluten  feed,  sent  on 
from  Marlborough,  Mass. ;  III.  and  IV.*  gluten  feed,  sent  on  from  Amherst, 
Mass. ;  V .,  glnten  feed,  sent  on  from  Sunderland,  Mass.] 


Pkr  Cknt. 


I. 


II. 


III. 


IV, 


Moisture  at  lOQo  C, 

13.98 

7.64 

8.06 

8.99 

9.39 

Dry  matter,      .... 

86.02 

92.36 

91.94 

91.01 

90  61 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter, 

Crude  ash,       .... 

.76 

1.14 

_m 

_♦ 

_* 

"     cellulose, 

1.80 

6.78 

_♦ 

_♦ 

_♦ 

"fat,        .... 

16.34 

9.18 

7.57 

7.71 

13.71 

"     protein,. 

38.68 

21.11 

27.19 

27.33 

27.45 

Nitrogen-free  extract  matter, . 

42.43 

62.79 

• 

_♦ 

„♦ 

100.00 

100.00 

- 

- 

[I.,  glnten  meal,  sent  on  from  North  Amherst,  Masd. ;  II.,  gluten  meal,  sent  on 
from  Agawam,  Mass. ;  III.,  gluten  meal,  sent  on  from  Sunderland,  Mass. ;  lY., 
glnten  meal,  sent  on  from  South  Acton,  Mass. ;  V .,  gluten  meal,  sent  on  from 
Boston,  Mass.] 


Per  Ckst. 

1 

I.      1      II.          m.          IV. 

1 

V. 

Moisture  at  100^  C, 

6.93 

5.93 

6.86 

7.29 

6.15 

Dry  matter,      .... 

93.07 

94.07 

93.15 

92.71 

93.85 

100.00 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter, 

Crude  ash,       .... 

.69 

.60 

^* 

_• 

_• 

"      cellulose, 

9.08 

6.80 

_* 

_♦ 

_• 

"     fat,         .... 

9.81 

12.08 

10.67 

7.07 

16.52 

"      protein,. 

14.51 

30.63 

26.43 

32.56 

29.47 

Nitrogen-free  extract  matter, . 

65.91 

50.99 

_♦ 

_• 

_,* 

100.00 

100.00 

— 

- 

- 

*  Not  determined. 
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7.     Miscellaneous  Fodder  Analyses  —  Concluded, 


[I ,  p^a  bran,  sent  on  from  Gnat  Barrington,  Mass. ;  II.,  Louisiana  rice  bran,  sent 
on  from  Sndbary,  Mass. ;  III.,  bran,  sent  on  fh>m  Soath  Acton,  Mass. ;  IV.,  ott 
meal  and  barley  refuse,  sent  on  from  Amherst,  Mass. ;  V.,  cranberries,  sent  os 
from  Amherst,  Mass.] 


Pbr  Cbvt. 

I. 

IL 

ILL       '        IV. 

! 

T. 

Moisture  at  100°  C, 

7.U 

10.25 

6.67 

7.76      89.41 

Dry  matter,      .... 

92.86 

89.75 

93.33 

92.24 

10.59 

100.00 

100.00 

100.00 

100.00 

lOO.W 

Analysis  of  Dry  MaUer. 

Crude  asb,       .... 

3.33 

10.59 

-• 

3.84 

1.99 

"     cellulose, 

46.16 

14.86 

_* 

22.30 

11.63 

"     fat 

1.16 

9.66 

5.04 

3.80 

5.61 

**     protein,. 

10.31 

9.82 

17.88 

7.45 

4.40 

Nitrogen-free  extract  matter, . 

39.04 

55.07 

.* 

62.61 

76.57 

100.00 

100.00 

100.00 

lOO.Or) 

*  Not  determined. 
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n. 


Analyses  of  Milk  sent  on  for  Examination 

[Per  Cent.] 


NUMBES 

OF  Sample. 


Solids. 


Fat. 


Solids 
not  Fat 


Locality. 


Remarks. 


1, 

2, 

3. 

4, 

6, 

6, 

7, 

8, 

9, 

10, 

11, 

12, 

13, 

14. 

15, 

16, 

17, 

18, 

19, 

20, 

21, 

22, 

23. 

24, 

26, 

26, 


11.77 

3.03 

8.74 

12.29 

3*.  37 

8.92 

12.83 

3.61 

9.22 

13.19 

3.93 

9.26 

12.24 

3.38 

8.86 

13.30 

4.62 

8.68 

11.71 

3.36 

8.35 

10.34 

3.11 

7.23 

12.98 

3.90 

9.08 

12.78 

3.80 

8.98 

10.63 

1.28 

9.25 

14.11 

5.07 

9.04 

4.62 

.28 

3.43 

6.32 

- 

— 

12.60 

3.36 

9.24 

12.70 

3.50 

9.20 

12.53 

4.02 

8.51 

13.29 

4.27 

9.03 

12.06 

3.21 

8.85 

9.24 

.30 

8.94 

12.50 

3.81 

8.69 

13.07 

4.31 

8.76 

13.43 

4.48 

8.95 

12.66 

3.81 

8.85 

11.68 

1.80 

9.80 

11.76 

2.05 

9.71 

Westborough. 

Westborough. 

Marblehead. 

Marblehead. 

Berlin. 

Barre. 

Furnace. 

Northampton. 

Barre  Plains. 

Barre  Plains. 

Barre  Plains. 

Barre  Plains. 

Amherst. 

Adams. 

Westborough. 

Gilbertville. 

Furnace. 

Barre  Plains. 

Granby. 

Granby. 

Gilbertville. 

Barre. 

Barre  Plains. 

New  Braintree. 

Westborough. 

Westborough. 


Whey. 
Whey. 


Skim-milk 
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AnAIjTSES   op   WaTEB   sent   on   fob   EXAMISATIOS.* 

[Parts  per  million.] 
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Analyses  of  Water,  etc.  —  Continued. 


• 

as 

8 

n 

i 

§ 
a 
a 

< 

1 

< 

Albuminoid   Am. 
monia. 

s 

■c 

6 

t 

o 

1 

1 

Solids  at  Bed  Heat. 

• 
1 

a. 

h 

• 

Locality. 

27 

.n6 

.172 

40.00 

800.00 

60.00 

8.86 

- 

Concord. 

28 

.300 

.240 

224.00 

056.00 

200.00 

10.90 

- 

CoDoord. 

29 

.160 

.240 

10.00 

200.00 

60.00 

1.56 

- 

Concord. 

80 

.056 

.108 

6.00 

- 

- 

1.48 

- 

Ambent. 

81 

.072 

.160 

26.00 

220.00 

100.00 

5.48 

- 

Amherst. 

82 

.673 

.808 

98.00 

640.00 

200.00 

0.48 

Amherst. 

38 

.044 

.006 

50.00 

860.00 

100.00 

10.00 

• 

Concord. 

84 

.116 

.168 

66.00 

840.00 

90.00 

10.75 

- 

Concord. 

85 

.064 

.248 

86.00 

240.00 

80.00 

4.71 

- 

Concord. 

86 

.100 

.184 

86.00 

410.00 

180.00 

7.48 

- 

Concord. 

37 

.024 

.176 

12.00 

140.00 

56.00 

4.29 

- 

Booth  Acton. 

88 

Trace. 

.002 

8.00 

256.00 

80.00 

7.48 

None. 

Booth  Acton. 

80 

.240 

.180 

8.00 

280.00 

90.00 

4.08 

- 

Booth  Amherst. 

40 

None. 

.060 

4.00 

200.00 

62.00 

4.29 

- 

Oakdale. 

41 

.040 

.064 

20.00 

200.00 

40.00 

1.95 

- 

Amherst. 

42 

None. 

.292 

8.00 

104.00 

40.00 

1.05 

- 

Booth  Deerfleid. 

48 

.020 

.140 

20.00 

160.00 

64.00 

2.73 

- 

Concord. 

44 

.040 

.124 

6.00 

120.00 

72.00 

1.95 

- 

Concord. 

45 

.052 

.128 

42.00 

260.00 

100.00 

5.71 

- 

Concord. 

46 

.044 

.186 

16.00 

160.00 

92.00 

2.21 

- 

Concord. 

47 

Trace. 

.160 

22.00 

240.00 

100.00 

4.86 

- 

Barre. 

48 

.082 

.324 

20.00 

286.00 

68.00 

!      4.86 

- 

Amherst. 

40 

.024 

.186 

17.00 

250.00 

80.00 

4.43 

- 

Amherst. 

50 

.082 

.086 

13.00 

•140.00 

28.00 

1.60 

- 

Concord. 

61 

.372 

.100 

7.00 

144.00 

86.00 

.48 

- 

North  Andoyer. 

52 

.344 

.326 

8.00 

128.00 

52.00 

1.11 

- 

North  Andover. 

58 

.080 

.184 

15.00 

236.00 

100.00 

4.03 

- 

Bhirley. 

64 

.086 

.286 

4.00 

96.00 

54.00 

- 

- 

Amherst. 

55 

.022 

.256 

- 

62.00 

36.00 

- 

- 

Amherst. 

66 

.078 

.160 

6.00 

64.00 

14.00 

- 

- 

Amherst. 

67 

.028 

.120 

24.00 

224.00 

120.00 

5.14 

- 

Amherst 

68 

.100 

.104 

10.00 

140.00 

64.00 

8.51 

- 

Westfield. 

60 

.028 

.150 

8.00 

124.00 

64.00 

2.86 

- 

Booth  Deerfleld. 

60 

.016 

.092 

10.00 

100.00 

82.00 

1.82 

- 

Weston. 

61 

.060 

.132 

11.00 

112.00 

44.00 

2.60 

- 

Weston. 
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Analyses  of  Wateb,  VK.  —  Conduied. 


• 

1 

• 

a 
< 

9 

o 

i 

a 

• 

m 

M 
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s 

n 

D 

i 

1 

< 

1 

|i 

• 

1 

6 

1 

i 

• 

2 
o 

CD 

1          LoaUtj. 

^         1 

02 

.004 

.190 

22.00 

238.00 

140.00 

4.71 

1    Barre. 

63 

.072 

.164 

8.00 

200.00 

52.00 

2.47 

1    WelledeyHiltf. 

64 

.204 

.244 

4.00 

132.00 

48.00 

1.11 

Petexvbam. 

65 

.062 

.190 

7.00 

110.00 

32.00 

2.08 

- 

Cbelmifonl. 

66 

.032 

.244 

3.00 

160.00 

00.00 

.70 

- 

North  Brook&M. 

67 

.032 

.084 

14.00 

152.00 

42.00 

1.95 

None. 

North  Amherst, 

68 

3.200 

1.300 

85.00 

260.00 

44.00 

6.00 

- 

South  DceiiSe^ 

00 

Trace. 

.136 

6.00 

84.00 

28.00 

1.05 

1 

1   LeTtrett. 

70 

.132 

.100 

6.00 

06.00 

56.00 

.82 

Soath  Sodbx-y. 

71 

.084 

.148 

4.00 

116.00 

24.00 

- 

j    South  Deexfidi. 

72 

2.560 

1.456 

5.00 

112.00 

16.00 

1.11 

South  Deerfsld. 

73 

.016 

.076 

2.00 

76.00 

24.00 

2.08 

-        '    CoDcord. 

74 

.020 

.006 

4.00 

60.00 

24.00 

.16 

-           Ambexst. 

75 

.272 

.206 

4.00 

186.00 

06.00 

1.69 

'    LitUeuw. 

76 

.040 

.144 

18.00 

160.00 

72.00 

1.69 

'    Littleton. 

77 

.272 

.208 

7.00 

176.00 

02.00 

3.2o 

Little«oa. 

78 

.040 

.088 

8.00 

120.00 

36.00 

2.60 

'    UttletOB. 

79 

.036 

.068 

24.00 

240.00 

140.00 

5.43 

'    LitUetoB. 

1 

80 

.240 

.200 

4.00 

260.00 

120.00 

6.86 

Littleton. 

81 

2.400 

1.300 

88.00 

276.00 

52.00 

6.57 

- 

Booth  I>cezfi«M 

82 

.032 

.152 

2.00 

100.00 

86.00 

2.60 

- 

Holjroke. 

83 

.044 

.068 

2.00 

104.00 

40.00 

4.86 

1 
Holjoke. 

84 

.036 

.172 

2.00 

76.00 

32.00 

2.21 

-           Holfoke. 

85 

.088 

.006 

3.00 

164.00 

20.00 

7.43 

Holyoka. 

86 

.020 

.084 

6.00 

168.00 

32.00 

5.86 

Fnuninghaa- 

87 

.012 

.108 

3.00 

136.00 

72.00 

3.38 

'    Chelmslord. 

88 

.028 

.096 

20.00 

184.00 

44.00 

2.99 

WeetmiBfter. 

80 

.020 

.084 

7.00 

220.00 

108.00 

3.25 

1    Littleton. 

00 

Trace. 

.070 

8.00 

140.00 

40.00 

3.51 

- 

Littleton. 

01 

.064 

.072 

10.00 

776.00 

100.00 

4.86 

- 

Framlo^ttcu 

02 

.020 

.076 

8.00 

112.00 

52.00 

2.47 

1    WeetaiMtri. 

1 

93 

.040 

.068 

2.00 

06.00 

56.00 

1.11 

1 

WeetmlBMer. 

The   analyses  have  been  made  according  to  WanckJni*? 
process,  familiar  to  chemists,  and  are  directed  towards  tbt 
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indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular. 
(For  a  more  detailed  description  of  this  method,  see  '*  Water 
Analyses,"  by  J.  A.  Wancklyn  and  E.  T.  Chapman.) 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the 
presence  of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  without 
chlorine,  indicates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon*  of  chlorine  (  =71.4 
parts  per  million),  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per  million 
of  albuminoid  ammonia,  is  a  clear  indication  that  the  water 
is  contaminated  with  sewage,  decaying  animal  matter,  urine,, 
etc.,  and  should  be  condemned. 

4.  Eight-hundredths  parts  per  million  of  free  ammonia 
and  one-tenth  part  per  million  of  albuminoid  ammonia  render 
a  water  very  suspicious,  even  without  much  chlorine. 

5.  Albuminoid  ammonia,  over  .15  parts  per  million, 
ought  to  absolutely  condemn  a  water  which  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  previously  stated  analyses  indicates* 
that  Nos.  4,  10,  11,  12,  13,  15,  17,  22,  23,  24,  26,  27,  28, 
29,  32,  34,  35,  36,  37,  39,  42,  48,  49,  51,  52,  53,  54,  55, 
56,  62,  63,  64,  66,  68,  72,  75,  77,  80,  81,  82  and  84  ought 
to  be  condemned  as  unfit  for  family  use ;  while  Nos.  1,  2,  6, 
7,  9,  31,  47,  58,  59,  61,  65,  69,  70,  71,  76  and  85  must  be 
considered  suspicious.  From  this  record  it  will  be  seen  that 
one-half  of  the  entire  number  of  well  waters  tried  proved 
unfit  for  drinking.  Heating  waters  to  the  boiling  point  not 
unfrequently  removes  immediate  danger. 

Parties  sending  on  water  for  analysis  ought  to  be  very 
careful  to  use  clean  vessels,  clean  stoppers,  etc.  The 
samples  should  be  sent  on  without  delay  after  collecting. 
One  gallon  is  desirable  for  the  analysis. 

*  One  gallon  equals  70,000  grains. 


IV.     Compilation    of    Analyses    made    at    Amherst, 

Mass.,  of  Agricultural   Chemicals  and  Refuse 

Materials  used  for  Fertilizing  Purposes. 

Prepared  by  C.  S.  Crocker. 
[As  the  basis  of  valuation  changes  from  year  to  year,  no  valuation  Is  stated.] 


1868-1894. 


This  compilation  does  not  include  the  analyses  made  of  licensed  fertilizers.  They 
are  to  be  found  in  the  reports  of  the  State  Inspector  of  Fertilizers  from  1873  to  1893, 
contained  in  the  reports  of  the  Secretary  of  the  Massachusetts  State  Board  of  Agri- 
culture for  those  years.  C.  A.  G. 
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V.     Compilation    of    Analyses   op   Fodder    Articles, 
Fruits,   Sugar-producing  Plants,   Dairy 

Products,  etc., 


KADI  AT 


AMHERST,     MASS. 


1868-1894. 


Prepared  by  C.  S.  Crocker. 

A.  Analyses  of  Fodder  Articles. 

B.  Analyses    op    Fodder    Articles    with     Reference 

to  Fertilizing  Ingredients. 

C.  Analyses  of  Fruit. 

D.  Analyses  of  Sugar-producing  Plants. 

E.  Dairy  Products. 

F.  Insecticides. 
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C.    Analt/aes  of  Fruits. 


NAMB. 

Date. 

• 

i 

Q 

Specific  Oravlty 
of  Juice. 

.  1 
8o& 

a 
"8 

• 

s 

a 

i 

CI 

1 

0 

—  » - 

5  =  5 

• 

1877. 

Perot 

1          '          1 

F^ct.,Perct.FtecL    CC 

Apple  (BaldwlB),     . 

Sept.    1, 

20.14 

1.055 

12—15 

8.00 

- 

1        ^           • 

Apple  (Beldwlii}»     . 

Oct     0, 

10.86 

1.065 

12—15 

6. 95 

— 

Apple  (Baldwin),     . 

Nor.  27, 

- 

i.cy75 

12— U 

10.42 

- 

m 

Rhode  Island  Greening, 

Sept.   1, 

90.27 

1.055 

1%-U 

a.i6 

- 

- 

- 

Oct.     8, 

10.68 

1.066 

19—15 

7.14 

- 

- 

Rhode  Island  Qreenlng.f 

Nov.  27, 

20.25 

1.080 

12—15 

11.86 

— 

- 

Pear  (Bartleit), 

Ang.  81, 

16.00 

1.060 

12—15 

4.77 

- 1  - 

Pear  (Bartleti), 

Sept.    7, 

16.55 

1.060 

12-15 

5.68 

- 

1 

Pear  (Bartlett), 

Sept.  90, 

- 

1.065 

12—15 

8.02 

- 

1 

Pear  (BarUett),t 

Sept.  22, 

- 

1.060 

12—16 

8.08 

— 

- 

Cranberriee, 

- 

lo.n 

1.025 

15 

1.85 

— 

-i 

Cranberrlee, 

1878. 

10.11 

1.025 

15 

1.70 

- 

-i 

Barly  York  Peach  (ripe). 

- 

- 

1.045 

25 

- 

1.92 

6.00 

4i 

Early  York  Peach  (nearly  ripe), 

- 

10.0611 

1.030 

25 

- 

1.36 

4.12      4SJ 

Crawford  Peach  (nearly  ripe). 

- 

- 

1.060 

18 

- 

2.19 

7-02      SJ.« 

Crawford  Peach  (mellow). 

- 

ii.a6ir  1.055 

18 

- 

1.70 

8.94 

71 

Crawford  Peach  (not  mellow). 

- 

11.88ir  1.045 

22 

- 

1.67 

5.92 

1 

54 

*  One  part  Nat  COg  In  100  parte  of  water, 
t  Picked  October  0. 
X  Picked  September  7. 


S  Free  acid,  2.25  per  cent. 
II  Free  acid,  2.43  per  oent. 
V  In  palp,  kept  ten  days  bef6re  teetins. 
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[Wild  and  cDlUvaled  gnpe«.] 
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10 

08 

383 
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147.8 
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IM 
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40 

St 
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24 

81 

83 

04.8 

WUd.r,     .        . 

Sept.  11,     ] 

ou 

10 

1B.63 

13 

BT 

S3 

«B 

68 

Datawu..        . 
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080 

M 

2S.4: 

IT 

SB 
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OB 

J» 
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21 
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10 
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14 
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Sept.  at,    1 

0«0 

IB 
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10 
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4B 
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ou 
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» 
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104 

*  One  part  of  para  Kai  C0|  In 
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C.    AMtlyses  of  Fruits — Continaed. 


[Etlbct  of  girdling  on  grapea 

•1 

NAME  AND  OONDmON. 

Date. 

• 

f 

m 

Temperature  C. 
(Degreee). 

• 

1 

9 

a 

1 

s 

Sugar   In    Drj 
Matter. 

• 

ISTT. 

Per  ct. 

Perct. 

1 

Per  et.  CC. 

Hartford  Prollflo,  not  girdled. 

Sept.  8. 

lUMS 

10 

12.85 

8.77 

68.25     niA 

Hartford  ProHllc,  girdled,     . 

Sept.  8, 

1UM5 

10 

17.18 

12.50 

72.76  1  lOO 

Wilder,  not  girdled, 

Sept.  8, 

1.066 

19 

15.41 

10.43 

67.SS     m2 

Wilder,  girdled 

Sept.  8, 

1.076 

10 

17.24 

14.70 

9iM       8U 

Delaware,  not  girdled,    . 

Sept.  4, 

1U>66 

10 

15.75 

11.76 

74.66     lOLS 

Delaware,  girdled 

Sept.  4, 

1.075 

10 

10.14 

15.15 

79.16i      9U 

Agawam,  not  girdled,    . 

Sept.  4, 

IJMO 

10 

16.00 

11.37 

68.48     ISJ 

Agawam,  girdled,  .... 

Sept.  4, 

1.075 

10 

18.45 

16.31 

87^     114i 

lona,  not  girdled 

Sept.  ^ 

1.0025 

22 

16.60 

13.51 

68JS1 

13U 

lona,  girdled 

Sept.  e, 

1j085 

22 

21.48 

15.63  • 

72.76  '  mj8 

Concord,  not  girdled,     . 

Sept.   ^ 

1.045 

22 

13.46 

7.46 

55^     iSU 

Concord,  girdled 

Sept.  6, 

1.070 

22 

17.68 

13.88 

70.18     lOU 

Concord,  not  girdled,      . 

Sept.M, 

1.065 

22 

17.63 

13.70 

78.27 

86 

Concord,  girdled,    .... 

Sept.  26, 

1.0S0 

22 

2447 

10.61 

80.13 

7&8 

Concord,  not  girdled,     . 

Oct.     5, 

1.075 

12 

20.02 

17.50 

85  J7 

43 

Concord,  girdled 

Oct.     5, 

1.065 

12 

- 

17.86 

- 

54 

Date. 

100 

Pabts 

ov  Gb^ 

KTMB  CO 

ifTAorvs— 

• 

• 

1 

• 

4 

I 

!3 

m 

4 

1S89. 

Concord,  not  girdled,     . 

Sept.  28, 

- 

84.60 

6.24 

.TS 

Concord,  girdled,    .... 

Sept.  28, 

.42 

88.00 

8.13 

J» 

Concord,  not  girdled,      . 

Oct.     8, 

.58 

84.51 

6U» 

.48 

Concord,  girdled,     .... 

Oct.     8, 

is9e. 

.87 

■ 

82.60 

8.50 

JO 

Concord,  not  girdled,     . 

Sept.  25, 

.47 

86.40 

7.36 

IJ5 

Concord,  girdled,    •       .       .       . 

Sept.  25, 

.48 

84.08 

0.29 

1.17 

Concord,  not  girdled,     .       • 

Oct.     0, 

.58 

85.80 

T.67 

.71 

Concord,  not  girdled,     . 

Oct.     0, 

J» 

85^1 

6.65 

Jl 

Concord,  girdled,    .       .       •       • 

Oct.     0, 

M 

85.15 

0.12 

• 

.74 

•  One  part  of  pare  Nas  COs  Is  100  parte  water. 
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C.    Anadyaea  of  Fruits  —  Continned. 
[Efibct  of  fertUlzation  apon  tbe  organic  consUtaento  of  wild  grapes.] 


KAMS. 

Date. 

1 

Speciflc 

Gravity. 

Temperature 
0.  (Degrees).  1 

Per  Cent,  of 
Glucose. 

Per  Cent. 

of  Acids. 

Remarks. 

1S7T. 

Wild  Parple  Grape  Berrlea, . 

Sept.  20, 

16.31 

- 

- 

8.03 

- 

Unfertilized. 

Wild  Pnrple  Grape  Berriea, . 

«« 

10.56 

- 

- 

13.51 

- 

Fertilized. 

WUd  Purple  Grape  Juice,     . 

•1 

- 

1.046 

16 

8.22 

0  840 

Unfertilized. 

Wild  Purple  Grape  Juice,    . 

fi 

- 

1.065 

16 

13.51 

1.140 

Fertilized. 

Wild  White  Grape  Berrlee, . 

M 

20.02 

- 

- 

- 

- 

UnfertiUzed. 

Wild  White  Grape  Berries, . 

M 

21.66 

- 

- 

- 

- 

Fertilized. 

Wild  White  Grape  Juloe,     . 

l« 

- 

1.060 

16 

10.00 

1.846 

Unfertilized. 

Wild  White  Grape  Juice,     . 

U 

- 

- 

- 

14.29 

.028 

Fertilized. 

[Effect  of  fbrtHizatkm  upon  the  ash  oooBtitaents  of  grapefl.] 


NAME. 

Date. 

^1 

r 

Sodium 

Oxide. 

Calcium 

Oxide. 

§1 

Ferric             1 
Oxide.  1 

Phosphoric 
Acid. 

Insoluble 
Matter. 

Remarks. 

1S7«. 

Wild  Purple  Grapes, 

Sept.  18, 

50.08 

.15 

22.23 

5.50 

.70 

17.40 

2.93 

Unfertilized. 

WUd  Purple  Grapes, 

Sept.  20, 

62.65 

.86 

14.24 

3.02 

.53 

13.18 

4.63 

Fertilized. 

Concord  Grapes, 

July    7, 

41.73 

6.04 

25.08 

7.80 

.55 

18.48 

1.37 

Unfertilized. 

Concord  Grapes, 

July  17, 

47.84 

1.18 

24.21 

- 

.75 

21.38 

.43 

Unfertilized. 

Concord  Grapes, 

Aug.  18, 

51.14 

3.19 

16.20 

6.38 

.65 

20.77 

1.67 

Unfertilized. 

CoBoord  Grapes, 

Sept.  13, 
1S7S. 

67.15 

4.17 

11.80 

3.10 

.40 

12.47 

11.82 

Unfertilized. 

Coneord  Grapes, 

Oct.     3, 

64.65 

1.42 

0.13 

3.63 

.50 

14.87 

5.80 

Fertilized. 

870  AGRICULTURAL  EXPERIMENT  STATIOX.  [Jil 

C    AnalyteB  of  PruUs  —  Condaded. 
[Ash  aiuUyMB  of  flniito  and  garden  crops.] 


Ash. 

100  Pasts  or  Ash  oonimD- 

NAME. 

• 

1 

• 

• 

• 

s 

"3 

I 

£ 

52 

0. 

m 

b 

0 

|l 

1 
1 

Conoord  Ompe  (fmii),     . 

- 

51.14 

3.10 

16.90 

8.38 

.ti    ».M     1.K 

Unfermentad  Jaloa,     . 

- 

60.86 

.48 

8.00 

4.25 

.10     6.«      .» 

Fermented  joloe. 

- 

40.80 

- 

0.86 

8.24 

- 

9.04,    - 

Bklne  end  palp,  . 

- 

7.70 

.42 

67.38 

8.80 

.08 

24.40     IJS 

BeeaS|  «       «       •       •       • 

8.08 

6.71 

- 

- 

.1.08 

- 

1T.»     .9 

Btems  of  grapes, . 

4.W 

20.01 

- 

20.90 

8.45 

- 

1T.:3    19 

Young  brmnehee,* 

- 

24.71 

.04 

40.63 

10.86 

1.08 

1T.16    4Jl 

WoodofTlne,t   • 

2.07 

22.67 

- 

0.72 

4.28 

- 

U.OT  1 23.» 

1 

Concord  Orapes,  1891,t     • 

.56 

40.70 

- 

3.60 

2.53 

1.19 

1S.M    2.tt 

Clinton  Qrape  (fmlt), 

- 

68.45 

3.61 

13.34 

7.87 

.90    18.19     • 

1 

Beldwin  Apple, . 

- 

83.64 

i.n 

T.28 

5.52 

1.08  ao.s:  •■•« 

Strawberry  (/hilt),f  , 

.62 

40.24 

3.23 

13.47 

8.13 

1.74    18.«    5.» 

Strawberry  (fniU),|| 

- 

68.47 

- 

14.84 

8.12 

8.S7 

17.40     - 

Strawberry  vinee, 

S.34 

10.82 

13.36 

38.83 

3.83 

8.91 

14.48   M.r 

Cranberry  (fmlt),      . 

.18 

47.08 

6.68 

18.68 

6.78 

_ 

14.x:    - 

1 

Cranberry  vines. 

2.46 

12.08 

3.27 

16.40 

10.33 

s.» 

10.94 

UM 

Currants,  red,    . 

.47 

47.88 

4.02 

18.08 

8.23 

1.20 

21.91'    - 

Currants,  white. 

.60 

52.70 

3.00 

17.08 

5.88 

2.67  _  W.n     ■ 

Crawford  Peach,  sound.  . 

- 

74.46 

- 

2.84 

8.20 

.58    16.0!     - 

1 

Crawford  Peach,  diieased,?     . 

- 

71.30 

- 

4.88 

5.40 

.46 

i8,o:    - 

Branch,  sound,    . 

- 

26.01 

- 

64.62 

7.58 

,S2 

IIX     ■ 

Branch,  dUeased.lT 

- 

16.87 

- 

64.23 

10.28 

1.45 

8.57     • 

Carnation  Plnk8(  whole  plant)  ,*< 

'     8.80 

38.07 

12.84 

18.84 

3.08 

.M 

5.23    .:« 

Asparagui  stems. 

- 

42.04 

3.58 

27.18 

i2.n 

i.a 

tt.Sl       * 

Asparagus  roots. 

- 

68.43 

6.42 

15.48 

7.57 

1    " 

15.09    *'^ 

Onions 

- 

88.61 

1.00 

8.20 

3.65 

.58 

15.80    ja 

1 

— 

•  With  tendrils  and  blossoms.  f  Wilder, 

t  One  year  old.  |1  Downing. 

t  Nitrogen  in  dry  matter,  .08  per  cent.  IT  Yellows. 

**  Nitrogen  in  dry  matter,  1.15  per  cent. 
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2>.     Analyses  of  Svgar-producing  PlanU. 

[Composition  o{  mgu  beets  nUied  npon  the  college  groandt  daring  the  «ea«on  of 

1870  and  1871.] 


NAME. 

Date. 

Briz 

Saccharom- 

eter 
(D^rreet). 

Per  Gent, 
of  Sugar. 

Nod- 
•aceharine 
Substance*. 

Electoral,  . 

Sept.  10, 

14 

12.80 

1.75 

Imperial,   . 

•«      12, 

15 

12.59 

2.41 

Vilmorin,  . 

"      18, 

14.5 

12.95 

1.55 

Imperial,   . 

"      18. 

14 

10.79 

3.21 

Imperial,  . 

Oct.    11. 

15 

12.05 

2.95 

Electoral,  . 

"      16, 

15 

12.22 

2.78 

Vilmorin,  • 

"      18. 

16 

13.18 

2.87 

Imperial,  . 

Nov.  14, 

15 

11.60 

8.84 

Vilmorin,  . 

"      21, 

15.5 

13.12 

2.38 

Vienna  Globe,* . 

Sept.  19, 

11 

8.00 

3.00 

Common  Mangold,* 

"      19, 

9 

5.00 

8.9T 

*  Fodder  beeta. 


[Percentage  of  sngar  in  different  Yarleties  of  sugar  beets  grown  on  college  farm  daring 

the  season  of  1882.] 


NAUE. 

Source  of 
Seed. 

Weight  in 
Poandt. 

Per  Cent,  of 
Sugar  in  Jalce. 

I.   Vilmorin, 

Saxony, . 

*  to    i 

15.50 

IT.  Vilmorin, 

Saxony, . 

)  to  1 

15.61 

I.    White  Imperial,    . 

Saxony. . 

)  to  1} 

14.20 

n.  White  Imperial,     . 

Saxony, . 

If  to  2 

10.27 

New  Imperial,    . 

Saxony, . 

IJ  to  1} 

13.80 

I.   White  Magdeburg, 

Saxony. . 

li  to  2 

13.10 

II  White  Magdeburg, 

Silesia,   . 

IJ  to  1} 

10.06 

Quedlinburg, 

Saxony. . 

H  to  If 

13.44 

White  Silesian,  . 

Silesia,   . 

li  tolj 

9.72 

372  AGRICULTURAL  EXPERIMENT  STATION.  [JaiL 

D.     Analyses  of  Sugar-producing  Plants  —  Continued. 
[Effect  of  Boil  and  fertilization  on  Electoral  sngmr  beets.*] 


SOIL. 

MANURE. 

5> 

o  ££   be 

1   ^ 

00 

Per  C«nt.  of 
Sugar  In  Juloe. 

1  -•  '  ^  s 

i  1     '  i 
It     II 

Sandy  loam, 

Fresh  yard-manure, 

16.0 

12.50 

4.00  75.08 

Clayish  loam,     . 

Fresh  yard-manure, 

15.5 

11-05 

4.45  71.10 

Warm  alluvial, . 

Yard-manure   and 
chemicals,  . 

12.75 

9.17 

3.58 

71.93 

Warm  alluvial, . 

• 

Fresh  hog-manure. 

13.5 

9.53 

3-97  70.06 

Light,  sandy  soil. 

No  manure,    . 

18.5 

13.73 

4.77  74.21 

Alluvial  soil, 

Brighton  fish. 

14.5 

11.15 

3.35  76.90 

Heavy  soO, 

Yard-manure, 

12.25 

8.15 

4. 10  i  66.53 

J 

- 

— 

13.5 

9.90 

3.60  7S.S3 

*  Not  raised  on  college  farm  (Connectieat  ralley) , 


[Effect  of  fertilization  on  sngar  beets.*] 


virnTrr  i7ii>na 

PSBCBMTAOU  OT  SUQAB  W  JOCB. 

r  JSKllLtl^lSKo. 

Kreeport. 

ElectoraL           vnoMtta. 

Fresh  horse-manure,  .... 
Blood  guano  without  potash,     . 
Blood  guano  with  potash,  . 
Kainite  and  superphosphate, 
Sulphate  of  potash,     .... 
Second  year  after  stable-manure. 

11.96 
10.99 
12.55 
13.15 
14.62 
13.49 

9.42 

10.10 
13.24 
12.16 
14.32 
12.78 

7.80 
10.20 
10.50 
10.50 
12.78 
12.19 

*  All  were  grown  on  the  same  soil, — aaady  loam  (college). 
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D.    Anaiyaea  of  Sugar-producing  Plants  —  Continued. 
[Effect  of  dUKrent  modes  of  culttTatlon  on  Electoral  sugar  beeta.] 


Brlx 

Per  Cent. 

Non- 

Locality  or  BBCT-niLD. 

Date. 

Saccharom- 
eter 

of  Cane 

taccharlne 

(Degrees). 

Sugar. 

Subatanoea. 

1.    Sing  Sing,  N.  Y.,     . 

1872-73 

11 

7.80 

3.20 

2.  Washington,  N.  Y., . 

3.  South  Hartford,  N.  Y., 

14 

10,97 

3.03 

15 

11.70 

3.30 

4.    Greenwich,  N.  Y.,    . 

12 

9.50 

2.50 

5.    Frankfort,  N.  Y.,     . 

13.5 

11.00 

2.50 

6.    Albion,  N.  Y.,* 

18 

15.10 

2.90 

Albion.  N.  Y.,t 

14 

9.70 

4.30 

*  From  beeta  weighing  from  1>^  to  2  ponnda.      f  From  beeta  weighing  from  10  to  14  poands. 

1.  Soil,  loam  resting  on  clayish  hard-pan,  had  been  for  several  years 
in  grass.  Tomatoes  had  been  the  preceding  crop.  Five  hundred 
pounds  of  a  phosphatic  blood  guano  were  applied  before  planting. 

2.  Soil,  a  clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
liberal  amount  of  rotten  sheep-manure  was  placed  in  trenches  and 
covered  by  running  two  fun'ows  together,  thus  forming  a  ridge  on 
which  the  seed  were  planted. 

3.  Soil,  a  gravelly  loam,  which  had  been  richly  manured  with  stable 
compost  and  twice  ploughed  before  planting. 

4.  Soil,  a  sandy  loam,  underlaid  by  fine  sand.  The  seed  were  planted 
on  ridges,  which  covered  trenches  contidning  a  little  rotten  stable- 
manure. 

5.  No  details  of  modes  of  cultivation  received. 

6.  Soil,  a  dark,  reddish-brown,  rich,  deep,  sandy  loam.  Clover  had 
been  raised  for  two  years  previous  to  a  crop  of  carrots,  which  preceded 
the  sugar  beets.  The  beets  were  the  second  crop  after  the  application 
of  twenty  loads  of  stable-manure  per  acre. 


Composition  of  Canada-groton  Sugar  Beets, 

[1872  and  1873.] 


Whebs  Osowir. 

Weight  of 
Roots. 

Spedflo 

Qravlty  of 

Juice 

(Brix). 

Tempera- 
ture of 
Juice. 

Per  Cent. 

of  Can© 

Suffar 

In  Juioe. 

Echaullon  de  Montreal, . 
Riviere  du  Loup,    . 

Chambly 

Maskinonge,   .... 

2  to  2}  lbs 
2  to  3i  lbs. 
2  to  2i  lbs. 
2  to  3    lbs. 

15.4° 
14.5° 
13. 2«^ 
13.40 

64OF. 

63°  F. 
63°  F. 
63°  F. 

11.38 

10.20 

9.02 

8.83 

874  AGRICULTURAL  EXPEREVIENT  STATION.  [Jan. 

D.     AnaJLysea  of  Sugar-producing  Plants  —  Continaed. 

[Early  Amber  Cane.] 


Datk. 


CONDITIOX  OF  CANK. 


si 


I? 

5-^ 


a 

5 


?il 


CO       •  k^-:       W 

O       CQ  <     Z 


1879. 

Aug. 

1ft. 

Aug. 

1«. 

Aug. 

M. 

Aug. 

«. 

Aug. 

2T. 

Aug. 

80, 

Sept. 

2, 

8«pt. 

«. 

Sept. 

». 

Sept. 

1«, 

Sept. 

18. 

Sept. 

18. 

Sept. 

18, 

Sept. 

21, 

S<>pt. 

23. 

Sept. 

25, 

Sept. 

28. 

Oct. 

4. 

Oct. 

7. 

Oct. 

8. 

Oct. 

9, 

Oct. 

14, 

Oct. 

18, 

Oct. 

w. 

Oct. 

22, 

Oct. 

23. 

Oct.    24, 


No  flower  stalka  In  alght,  * 

No  flower  atalke  In  sight,* 

Flower  atalke  developed,* 

Flowera  open.*  . 

PlAote  in  full  bloom,* 

Seed  forming,*   . 

Seed  In  milk,*    . 

Seeds  eUUeoft,*. 

Stripped  on  Sept.  2,* . 

Left  on  field  without  stripping,* 

Tops  removed,* .... 

Tops  mnd  leeves  removed  on  Sept.  9,* 

Tope  removed ;  left  on  field  9  days,* 

Juice  from  the  above,* 

Jaloe  from  the  above.* 

Left  on  field  8  weekt.f 

Left  on  field  8  weeks,! 

Left  on  field  3  weeks,t 

Freshly  cut.    Oround  with  leaves,! 

Freshly  cut.    Stripped  two  weeks,! 

Freshly  out.    Stripped  two  weeks,! 

Several  weeks  old.!    • 

Several  weeks  old,!    • 

Several  weeks  old,!   . 

Several  weeks  old,!    • 

Several  weeks  old,!    . 

Several  weeks  old,!    • 


4.2 
6.8 
7.9 
8.7 
10.0 
9.5 
10.7 
12.1 
12.8 
13.2 
13.8 
11.5 
12.8 
18.0 
15.0 
19.8 
17.8 
16.1 
16.7 
12.8 
18.4 
18.2 
15.1 
15.5 
16.2 
18.3 
16.6 


27 
24 
24 
23 
S6 
80 
27 
22 
22 
22 
22 
22 
22 
21 
18 
21 
12 
17 
20 
17 
17 
15 
23 
15 
16 
17 
16 


Peret. 
2.48 
4.06 
3.47 
3.70 
8.65 
4.00 
S.85 
8.21 

3.n 

3.57 

8.16 

8.16 

10.00 


11.91 

16.00 
8.02 
4.16 
6.16 
7.57 

10.42 
7.67 
0.22 
8.80 

11.30 
8.63 


PercL 

None. 

None.  I 

2.16 

8.00 

4.13 

3.81 

4.41 

6.86 

6.81 

7.65 

8.48 

6.85 

.60 


6.27 

6.16 
O.M 
6.27 


5.6 


a  c. 

6.8 

0.0 
7.0 
4.0 
10.0 
0.6 
0.5 
0.5 
9.5 


Perct 

7.B 

11. li 

13-0] 

i4.i; 
u.s 
i«.:4 
u.ss 

ss.:3 


12.0 
6.8 

7.0 
10.6 
10.4 

is.e 

14.0    I 
0.0 


100  Pabts  or  Cakb  coxTAiinD— 


o 
X 


i 


o 


1889. 

October. 
October, 
October, 
October, 
October, 


Early  Tennessee  sorghum,  mature, 
Price's  new  hybrid,  ripe,  . 
Kansas  orange,  green, 
New  orange,  green,    .... 
Honduras,  green 


1 

77.43 

1.70 

8.21 

1 

5.00 

77.80 

2.92 

8.78 

6.70 

80.67 

2.88 

3.68 

6.01 

78.30 

2.96 

8.86 

6.81 

77.55 

3.08 

4.01 

7.09 

u 


^3 


*  Raised  on  the  college  farm.       !  Balsed  by  farmers  In  the  vielnity  of  the  oolkfs. 
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D.    Analyses  of  Sugar^produciTig  Plants  —  Concluded. 
[CompoflUon  of  the  juice  of  com  stalks  and  melons.] 


VARIETY. 


1 

00 


8  -? 

B 

I 


e 
m 


I 
1 


Northern  com/ 


Black  Mexican  sweet  com,f  . 
Evergreen  sweet  com,f  . 
Common  sweet  com4  * 
Common  yellow  musk-melon, § 
White-flesh  water-melon, 
Red-flesh  water-melon,  . 
Red-flesh  water-melon,  . 
Nutmeg  musk-melon,  II  . 
Nutmeg  musk-melon,^  . 
Nutmeg  musk-melon,*  • 


1.028 
1.048 
1.062 
1.035 
1.040 
1.025 
1.025 
1.025 
1.030 
1.050 
1.030 


27 
27 


26 
18 
22 
19 
19 
20 
19 


Per  ct. 
4.35 

2.06 
4.85 
6.60 
1.67 
2.91 
3.57 
3.84 
3.33 
2.27 
2.50 


Per  ct. 
0.28 

7.02 

5.70 

None. 

2.65 

2.16 

2.18 

1.77 

2.11 

5.38 

1.43 


*  TaaMls  appearing. 

11  Not  ripe. 

t  Kara  ready  for  the  table. 

T  Bipe. 

X  Keniela  somewhat  hard. 

••  Orer-ripe. 

{  Fnlly  rlp«* 

Per  ct. 
15.18 

17.44 
20.38 
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VI.     Tables  of  the  Digestibility  of  American  Feed- 
Stuffs. 

ExPEBiMEirrs  made  in  the  United  States. 


Compiled  by  J.  B.  LINDSEY. 


I.    Experiments  with  Ruminants. 

II.    Experiments  with  Swine 

Dbo.  81,  1898. 
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Remarks  on  Tire  Above  Tables  of  Digestibiuty. 

The  various  reports  and  bulletins  published   by  the  dif- 
ferent experiment  stations  in  the  United  States  have  beiii 
examined,  and  results  of  the  digestion  experiments  reported 
carefully  tabulated.     It  is  believed  that  in  many  cases  these 
figures  can  be  taken  as  a  very  fair  representation   of  the 
digestibility  of  American  feed  stuffs.     The  writer  recognizes 
the  great  amount  of  work  done  by  German  investigators  ia 
this  line,  and  l:>elieves  further  that  in  many  cases  it  would 
not  be  advisable  to  repeat  this  work.     It  has  been  suggested, 
for  example,  that  our  climatic  conditions  being  to  a  consider- 
able degree  different  from  those  prevailing  in  Germany,  such 
influences  would  cause  a  considerable  difference  in  the  com- 
position and  digestibility  of  many  of  our  fodder  articles.    Ii 
must  not  be  lost  sight  of,  however,  that  our  own  countrr 
possesses  very  much  wider  ranges  of  climate  than  are  to  !»e 
found  in  the  entire  German  empire ;  and,  if  climatic  influ- 
ences do  cause  noticeable  variations,  then  a  wider  variation 
would  exist  between  the  grass  grown  in  Maine  and  in  North 
Carolina  than  between  that  grown  in  Hohenheim  and  Munich. 
There  are,  however,  many  coarse  fodder  articles  and  by- 
products peculiar  to  the  United  States  which  are  well  worthv 
of  study,  and  upon  which  considerable  work  needs  to  fe 
done. 

It  can  be  stated  that  in  the  digestion  experiments  here 
tabulated  the  coarse  fodders  have  with  few  exceptions  been 
fed  alone,  while  in  the  case  of  grains,  by-products  and 
roots,  the  digestibility  of  hay  has  first  been  determined, 
and  then  a  certain  portion  of  the  hay  replaced  by  roots  or 
grains. 
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LITERATURE. 


The  following  publications  have  been  consulted  in  com- 
piling the  tables  of  the  digestibility  of  American  feed 
btuffs :  — 

Reports  of  the  Maine  State  Experiment  Station  for  1886,  1887, 

1888,  1889,  1890,  1891. 

Reports  of  the  New  York  Experiment  Station,  1884, 1888, 1889. 
Reports  of  the  Pennsylvania  Experiment  Station,  1887,  1888, 

1889,  1890. 

Balletins  87  d,  80  c  and  81  of  the  North  Carolina  Experiment 
Station. 

Balletin  No.  8  of  the  Wisconsin  Experiment  Station  for  1884, 
and  Sixth  Annual  Report,  1889. 

Bulletin  No.  8  of  the  Colorado  Experiment  Station. 

Bulletin  No.  26  of  the  Minnesota  Experiment  Station. 

Bulletin  No.  6  of  the  Oregon  Experiment  Station. 

Bulletins  Nos.  13,  15  and  19  of  the  Texas  Experiment  Station. 

Bulletin  No.  20  of  the  Maryland  Experiment  Station. 

Eleventh  Annual  Report  (1893)  of  the  Massachusetts  State  Ex- 
periment Station. 
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METEOROLOGY 

C.  H. Johnson. 


1893. 


The  meteorological  observations  have  been  continaed  as 
in  previous  years.  The  temperature,  the  force  and  the 
direction  of  the  wind  and  the  amount  of  cloudiness  are 
recorded  each  day,  at  7  a.m.,  2  p.m.  and  9  p.m.  During 
the  summer  months  the  reading  of  a  wet-bulb  thermometer 
takes  place  at  the  same  time.  Records  are  also  taken  of 
maximum  and  minimum  temperatures,  rainfall,  and  of  casual 
meteorological  phenomena. 

Monthly  and  annual  reports  are  sent  to  the  headquarters 
of  the  New  tingland  Weather  Service  at  Boston,  and  during 
the  summer  months  partial  monthly  reports  have  been  fur- 
nished for  the  use  of  the  secretary  of  the  State  Board  of 
Agriculture. 

The  most  conspicuous  meteorological  phenomena  of  the 
past  year  (1893)  will  be  briefly  considered  here,  while  the 
following  tables  will  show  the  average  monthly  temperature, 
precipitation,  prevailing  direction  of  the  wind,  etc. 

The  winter  of  1893  was  exceptionally  cold,  the  meao 
temperature  of  January,  February  and  March  being  21.88'. 

There  was  no  snow  on  the  ground  at  the  beginning  of  the 
year,  the  first  fall  worthy  of  mention  occurring  on  Januarv 
10,  giving  5.5  inches.  The  heaviest  snowfall  of  the  year 
was  on  February  22,  amounting  to  17  inches.  The  total 
amount  of  snow  falling  during  the  season  was  71.25  inches. 
As  the  weather  remained  cold,  the  amount  of  snow  after  the 
first  £gi11  did  not  decrease  very  much,  and  the  ground  was 
protected  until  the  heavy  rains  of  the  12th  and  15th  of 
March. 
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The  mean  teniperatare  for  JaDoary  was  14.39°,  it  being 
the  coldest  month  since  January,  1888,  when  the  mean  was 
12.5'',  as  recorded  at  this  station.  The  mean  temperature 
ftom  the  4th  to  the  24th  of  January,  1893,  was  8.23% 
the  absolute  minimum  temjierature  during  that  time  being 
— 13**,  on  the  17th,  which  was  the  coldest  day  of  the  season. 
There  being  no  snow  on  the  ground  until  January  10,  the 
frost  penetrated  to  a  depth  of  4  feet  in  phices. 

The  month  of  February  was  also  characterized  by  low 
temperature,  the  mean  being  21.57°,  which  is  about  3°  below 
the  average  for  that  month.  The  total  snowfall  for  the 
month  ojf  February,  viz.,  48  inches,  was  much  above  the 
average.  A  storm  occurred  on  the  10th,  giving  10  inches, 
and  one  on  the  22d,  giving  17  inches.  The  latter  was 
accompanied  by  a  heavy  wind,  which  pUed  the  snow  in 
drifts. 

The  first  of  March  there  was  snow  on  the  ground  to  the 
depth  of  15  inches,  but  heavy  rains  of  the  12th  and  15th 
removed  nearly  all  of  it,  leaving  the  ground  protected  only 
in  sheltered  places.  There  was  a  thunder-storm  the  night 
of  March  14. 

The  mean  temperature  of  April  and  May  was  48.82°, 
being  about  2°  below  the  average.  The  month  of  April  was 
unusually  cold,  with  strong  north-westerly  winds.  Seven 
inches  of  snow  fell  during  the  month,  and  on  the  morning 
of  the  26th  the  surface  of  the  ground  was  frozen  to  the 
depth  of  1  inch,  the  temperature  going  as  low  as  25°. 
Thus,  owing  to  the  low  temperature  of  this  month,  the 
spring  season  was  backward. 

The  average  mean  temperature  for  June,  July  and  August 
was  67.38°,  being  about  the  normal.  The  total  precipita- 
tion amounted  to  8.91  inches,  being  3.55  inches  below  the 
normal. 

The  rainfall  for  July,  viz.,  2.59  inches,  was  2  inches  below 
the  average. 

Thunder-storms  were  of  frequent  occurrence  during  July 
and  August,  but  were  of  short  duration.  The  want  of  rain 
injured  the  vegetation  in  this  section. 

On  the  24th  and  29th  of  August  there  were  rain-storms, 
accompanied  by  unusually  heavy  winds,  which  did  consider- 
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able  damage  to  crops,  blowing  much  fiiiit  from  the  trees 
injuring  many  fruit  and  shade  trees. 

The  mean  temperature  for  September,  viz.,  55. 70^,  vas 
4''  below  the  normal.  There  was  a  slight  frost  on  the  U, 
which  was  the  first  of  the  season,  but  there  were  do  damag- 
ing frosts  during  the  month.  The  rainfall  was  about  1  im'li 
below  the  normal. 

The  mean  temperature  for  Octol)er  was  about  S**  alwTe  the 
normal,  while  the  rainfall  was  about  the  normal. 

The  mean  temperature  for  November  was  about  the  nonDal, 
while  the  precipitation  was  1  inch  below.  There  was  a  slight 
fall  of  snow  on  the  3d,  some  of  the  surrounding  hills  being 
white. 

The  mean  temperature  for  December  waa  24.60°,  being  t 
lower  than  that  for  December  of  last  year.  The  minimum 
temperature  of  the  month  ( — 13®  F.)  came  on  the  Uth.  A 
snow-storm  on  the  4th,  giving  about  6  inches,  with  small 
additions  at  intervals,  furnished  good  sleighing  during  the 
month. 
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Summary  of  MBTEOBOLoaiCA.L  Obseryations,  1893. 
January^  February^  March^  April. 


1§M.     D»le. 


Mean  tamperatnro, 

AbK>lnt«  mazimam  temp«imtore, 

Absolute  miDimnm  tempeimtare. 

Mean  moDthly  rmnge, 

Total  precipitation  (inehM), 

Total  anowfall  (tnehet), 

Last  snowfall  (InehM),  . 


31.43* 
7«.00* 
— lO.OO* 
18.84* 
9.74 
84.00 
trace 


rrevalling  wind ;N.E.JtN.W. 


Apr.  6,      66.00*    Apr.  L 

1 
Jan.  IT,  —13.00*  i  Jib.  IT. 

19.34'  !      - 

15.53 

n.25 

Apr.  10,      traee     Apr.S. 

N.W. 


May^  June^  JiUy^  August. 


Mean  temperature, 
Absolute  maximum  temperatnre« 
Absolute  minimum  temperature, 
Mean  monthly  range,     . 
Last  frost,        .... 
Total  precipitation  (inches). 
Prevailing  wind,      .        .       .        . 


65.S2* 
94.50- 

ao.oo* 

21.21* 

17.97 
B.  W. 


- 

64.47* 

June  14, 

94.00- 

May    1, 

31JW 

- 

34.12* 

May  10, 

- 

- 

1S.28 

- 

K. 

Aug.  IS. 


)Ur  I 


September  J  October^  November^  December. 


Mean  temperature,  .    ^ 

Absolute  maximum  temperature. 

Absolute  minimum  temperature. 
Mean  monthly  ranget 

First  frost 

Total  precipitation. 
First  snowfall  (Inches), 
Total  snowfall  (Inches), 
Prevailing  wind,      .... 


43.28* 

^'^  j       10,  25, 


—1.00* 
18.4r 

7.60 
traee 
5.43 
N.W. 


Dec.  27, 


Sept.  30, 


42.29*  I      - 

j   81.0*  ISepLlft. 


—13.0*      D«e,lt 

21. 82"  j      - 

ScptS^ 

I    14.81 
I 
Nov.  5,  .    trace   ,  Nov.  4. 


15.25 


N.W. 


Entire  Year. 


Mean  temperature. 

Total  precipitation  (inches). 

Total  snowfall  (loobes). 


45.08* 

35.21 

38.43 


44.55* 

4S.Si 
86.50 
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ANNUAL  REPORT  OF  C.  A.  GOESSMANN, 

Trbasurbs  op  the  Massachusetts  Statb  Agricultural  Exfbrimext  Station 

For  the  Year  Ending  Dec.  20,  1893, 

Recbiyed. 

Cash  on  band  from  last  year, $462  67 

Ca»b  from  State  Treasorer,  appropriation,    ....  10,000  00 

Cash  from  fertilizer  account, 2,730  00 

Cash  from  dairy  boreaa 13  00 

Cash  from  farm, 1,109  45 


tU«3l5  12 


Expended. 

Cash  paid  salaries, $4,879  96 

Cash  paid  laboratory  supplies, 356  18 

Cash  paid  printing  and  office  expenses 763  41 

Cash  paid  farmer  and  farm  labor, 2,430  82 

Cash  paid  farm  supplies, 1,778  21 

Cash  paid  fertilizer  account, 2,726  03 

Cash  paid  construction  and  repairs,      .....  450  19 

Cash  paid  expense  of  Board  of  Control 142  91 

Cash  paid  Incidental  expenses, 325  99 

Cash  paid  library 208  75 

Cash  on  band, 252  65 


$14,313  12 


Summary  of  the  Property  of  the  Massachusetts  State  Agri- 
cultural Experiment  Station  (Dec  31,  1893). 

Live  stock, $527  00 

Tools,  implements  and  machinery, 978  30 

Produce  on  hand, 738  59 

Fertilizers 186  70 

Laboratory  inventory, 3,526  27 

OfficQ  fbrniture,  library,  etc., 2,138  50 

Furniture,  herbariums,  library  and  collections,   .        .        .  1,530  87 

Photographic  supplies 175  00 

Greenhouse  apparatus, 117  50 

Mycologists'  apparatus, 486  20 

Chemical  apparatus  and  supplies, 326  85 

Buildings,  land,  etc., 32,202  00 

$42,933  75 

This  is  to  certify  that  I  have  ezamlDed  the  books  and  acoounts  of  Charles  A.  Oocetanni. 
Treasurer  of  the  Massachusetts  Agricultural  Bzperlment  Station,  for  the  fiscal  year  cade; 
Dec.  20, 1893,  and  find  them  correct,  and  all  dlsbursemeots  properly  vouched  for,  with  a  WI- 
ance  in  the  treasury  of  two  hundred  and  fifty -two  and  sixty-five  one-huiidredths  doUsn, 
which  Is  shown  to  be  In  the  bank. 

WM.  K.  6B8SIOK8. 

Jan.  10, 1894. 
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Ragguagli,  Laboratorio  Chimico  Agrario  di  Bologna,  Bologna,  Italy. 
Reglamento,  etc.,  Estacion  Agronomica  del  Institute  Agricolo  de  Alfonso 
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Adzinkl  beans,  analyses  of, 854,  363 

Alfalfa,  analyses  of, 35l»361 

Algie,  analyses  of, 844 

Alsike  clover,  analyses  of, 351,361 

Ammonia,  sulphate  of,  analyses  of,  •...••.        .        251,  338 

Ammonia,  phosphate  of,  analyses  of, 251,  338 

Ammoniated  marl,  analysis  of, 340 

Ammonite,  analysis  of, 341 

Analyses,  compilation  of, 338,389 

Apple  pomace,  analyses  of, .       .       •        357, 365 

Apples,  analyses  of, 260,354,363,366,370 

Artichoke,  Jerosalem,  analyses  of, 259,  353,  362 

Ashes,  cotton-hnll,  analyses  of, '    .       •       .        317,  339 

com  cob,  analyses  of, .839 

from  bloe  works,  analyses  of, 339 

from  sea-weed,  analyses  of, 339 

hardwood,  analyses  of, 310-816,839 
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mill,  analyses  of, 339 

peat,  analyses  of, 339 

pine  wood,  analyses  of, 339 

railroad  tie,  analyses  of, 339 

spent  tan-bark,  analyses  of, 339 

swill,  analyses  of 817,339 

Asparagus,  analyses  of, 260,  370 

Bakery  reihse,  analyses  of, 357 

Banana  skins,  analysis  of, 343 

Barley,  green,  analyses  of, 349,  851 

Barley  meal,  analyses  of, 356,  363 

Barley  and  peas,  analyses  of, 349 

Barley  straw,  analyses  of, 352, 361 

Bam-yard  grass,  analyses  of,      .       . 350 

Barn-yard  manore,  analyses  of, 345 

Bat  gnano,  analyses  of, 340 

Bean  meal,  analysis  of, 355 

Bean  straw,  analysis  of, 260 

Beans,  analyses  of, 260,  349,  858 

Beets,  fodder,  analyses  of, 352, 363 

Beets,  red.  analyses  of, 259,352,363 

Beets,  sugar,  analyses  of 59,259,352,863,871-373 

Blood,  dried,  analyses  of, 341 

Blood,  meat  and  bone,  analysis  of , 842 

Board  of  Control,  members  of, 5 

Bokhara  clover,  analyses  of, 217,  351,  361 
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Bone  a«h,  analjscB  of j^l 

Bone-black,  anaiyses  of, ,         ^        .       .      341 

Bone-black,  dissolTed,  analyses  of, 222  251  341 

Bone  »oap,  analyses  of, ,         ,         ,        •     * .    '  342 

Bones,  ground,  analyses  of, 195,'321, 322,342 

Brewers*  grain,  analyses  of, 155^  327,  343, 357]  ^ 

Broom  corn  meal,  analyses  of, 35^ 

Broom  com  seed,  analyses  of, ,         ,        .       .      $54 

Broom  com  waste,  analyses  of, W  384 

Bnckwheat,  common,  analyses  of, ,  216  351  355*  9SD 

Buckwheat,  Japanese,  analyses  of, 216*  851*  36& 
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Cabbage,  analyses  of, !        -      '.      259 
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Camallite,  analyses  of, _  '       '      ^ 

Carnation  pinks,  analysis  of,      .....         ,         ^         .        '        '       rs 

Carpet  bug  destroyer,  analysis  of, !        !  jjs 

Carrot  tops,  analyses  of, '        "ggj  W351 

Carrots  analyses  of ".         "         '.         26i;353,3fi2 

Castor  bean  pomace,  analyses  of, 319  343 

Cauliflower,  analysis  of [        I        '  '  2» 

Celery,  analysis  of, "         *  '      ^' 

Cheese,  analyses  of '        '        '      ..I 

Cherries,  analyses  of, '  '      «a 

Chestnuts,  analyses  of, "  '254  353 

Clay,  analysis  of -         '^         '.        '        ri  m 

Clover,  analyses  of, I        I       ^l  m 

Cocoa  dust,  analyses  of, ]         '        "  '  ^^ 

Cocoanut  meal,  analyses  of, ]         '        '  '*,.. 

Cooked  feed,  analyses  of, ]         [         '         '        "      ^ 

Com  and  cob  meal,  analyses  of, I        '        '       ^usti^ 

Com  cobs,  analyses  of, ]         *        "        ^^555 

Com  fodder,  analyses  of ]         ]        *  '357*360 

Cora  germ  meal,  analyses  of, !  '  138 

Com  germ  feed,  analyses  of, '  '       '      ssg 

Com  kemels,  analyses  of \        '        [         259  353  352 

Com  kemels,  sweet,  analyses  of,       .       ,        .        .         ^        ]        '  '353 

Com,  whole  ears,  analysis  of, "  '      afiD 

Com  meal,  analysis  of, ".  lOs",  108,'lU,'l45.*J54,3e 

Com  screenings,  analyses  of, 336 

Com  stover,  analyses  of, '  i«  Ls  no  ex 'o^a  «<i  «» 

n  **      u   11           .           *                                                           •  ^^  ^»  ***»  00, 260, 351, 350 
Cotton  hulls,  analyses  of, '     '  ^^j  ^' ^ 

Cotton-seed  meal,  analyses  of,    .        .        .      17,  37,  38,  46.  7^  322,"  327.  84s!  355,'^ 

Cotton  waste,  analyses  of 345 

Cotton  dust,  analyses  of, ,  *        '  *      us 

Cow-pea,  analyses  of.. !         ;        ;        •jig/aecSB.Sei 

Cow-pea  vines,  analyses  of,        ....         ,  349  359 

Cranberries  analyse,  of, '.  Xo',Zao',  3^^363,  m,m 

C^am.  analyse, of. W.5i,36,3;S 
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Creamery  record  for  the  yeur, 46-66 

Analyses  of  cream  and  butter  fat, 45 

Average  qnality  of  milk, 00, 51 

Composition  of  fodder  articles, 46 

Cost  of  fodder  articles, 46 

Cost  of  skim-milk, 63 

Fodder  rations, 60,51 

Statement  of  fodder  used, 48, 49 

Valae  of  cream, 62 

What  record  shows 63 

Cnba  guano,  analyses  of, 840 

Cucumber,  analyses  of, 260 

Currant,  white,  analysis  of, 261,370 

Currant,  red,  analysis  of, 361,370 

Dairy  products,  analyses  of, 876 

Daisy,  white,  analyses  of, 352,361 

••  Death  to  rose  bugs,"  analyses  of, 378 

Digestion  experiments  with  sheep, 146-178 

Composition  of  fseoes, 165 

Composition  of  feed  stufi^, 155 

Description, 147 

Details, 154-178 

Digestibility  of  foods, 152 

Feeds  tested 149 

Doable  superphosphate,  analyses  of, 828, 841, 351 

Dried  blood,  analyses  of, 251 

Eel-grass,  analyses  of, 343 

English  hay,  analyses  of, 18,  360, 359 

Ensilage,  apple  pomace,  analyses  of, 357 

Ensilage,  com,  analyses  of, .SO,  826, 848, 368 

Ensilage,  com,  sweet,  analysis  of, 59 

Ensilage,  com  and  soja-bean,  analyses  of,        ...  18,  46, 66, 79, 284, 848»  358 

Ensilage,  oat  and  pea,  analyses  of, 826, 348, 358 

Ensilage  of  Pomciim  mt'/ioMum,  analysis  of, 826,348,358 

Ensilage  of  Pofiicum  (TUf-^otfi,  analysis  of, 826,848,858 

Ensilage,  serradella  and  hungarian  grass, 46 

Excelsior  feed,  analysis  of, 828,356 

Exchanges,  list  of, 897,898 

Farm  crops,  summary  of, 240 

Feeding  experiments,  general  introduction, 12-14 

Feeding  experiments  with  calves, 125-145 

Analyses  of  fodder  articles  used, 145 

Conmients  on  results, 133 

Daily  food  consumption,  134-137 

Description, 125 

Detailed  record  of  caWes, 188-144 

Object, 125 

Record  of  calves, 127-131 

Summary  of  results, 131 

Feeding  experiments  with  lambs, 77-98 

Analysesoffodder  articles  used, 79,80 

Condnsions, 97 

Cost  of  fodder  articles, 78 

Cost  of  rations, 81 

Daily  fodder  rations, 80 

Feeding  record, 88-93 

Financial  results, 87 

Mode  of  feeding, 7& 
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Analyses  of  fodder  articles  used, 1^1* 

Cost  of  fodder  articles  used, ^ 

Daily  fodder  rations, 20,21 

Description  of  fodder  articles, 1^ 

Detailed  feeding  statemenU, ffi-3l 

General  oonclasions, ^ 

History  of  cows, ^^ 

Mode  of  feeding, *- 

Qaality  of  milk  produced 25,35 

Quantity  and  cost  of  milk  produced, 22,  S 

Summary  of  cost  of  rations, -1 

Toul  cost  ot  feed,  etc., 32-35 

Feeding  experiments  with  milch  cows,  summer,  rowen,  green  vetch  and  oats 
and  green  com  fodder;  wheat  bran,  Buffalo  gluten  feed,  cotton-seed 

meal  and  new-process  linseed  meal, S&-75 

Analyses  of  fodder  articles  used, X7, 3S 

Composition  of  milk, ^ 

Dally  fodder  rations, • 

Feeding  record, *2,43 

History  of  cows, ^ 

Market  cost  of  fodder  articles, ^ 

Quantity  of  milk  produced,         ....         •         .         ...  3? 

Summary  of  cost  of  rations -         .        .       .  ^ 

Feeding  experiments  with  pigs, »-13> 

Analyses  of  fodder  articles  used, Ill,  US 

Rations, ^^ 

What  our  experiments  teach, 109 

Eighteenth  feeding  experiment, »-HB 

Cost  of  fodder  articles UB 

Description, 1» 

Detailed  record, IW-llS 

Object, 59 

Rations, Ml 

Summary  of  results, •        •        .       .      103 

Nineteenth  feeding  experiment, 104-KB 

Cost  of  fodder  articles, lOS 

Description, U^ 

Detailed  record, n9-m 

Object, IW 

Rations, 106 

Summary  of  results, 197 

Feeding  experiments  with  steers,  fourth, a7-?S 

Conclusions, <• 

Cost  of  beef  production, 7^-Ti 

General  description, ST 

Objects, ST 

Pasture  vs.  summer  soiling, ...  7S-^ 

Record  of  first  winter  and  spring  seasons, 5M( 

Analyses  of  fodder  articles, S&,9 

Cost  of  beef  production, 3S 

Cost  of  rations • 61 

Daily  fodder  rations, •        .        .       .       fi^ 

Feeding  statement, 6S,61 

Remarks,       ..••• 6^ 
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Feeding  experiments  with  ateen,  fonrth  —  ConehuUd.  pass 

Record  of  antomn  and  second  winter  seasons, 65-69 

Analyses  of  fodder  articles, 65 

Cost  of  fodder  articles, 66 

Cost  of  rations, 66 

Daily  fodder  rations, 66 

Feeding  statement, 68,68 

Remarks, 67 

Felt  refose,  analyses  of,      ....       • 341 

Fertilizers,  inspection  of , 264-309 

instmcUons  to  dealers  in, 272 

law  regulating  sale  of, 270-272 

licensed,  analyses  of, 282-309 

mannfactarers  of, 274-281 

sent  on,  analyses  of, 310-323 

trade  valnes  of, 266 

Field  experiments,  with  com, 221-226 

with  commercial  phosphates, 221-225 

with  forage  crops, 211-219 

with  garden  crops, 200-211 

with  grass  lands, 287, 238 

with  grasses, 193-199 

with  legnminons  and  grain  crops,      ....        227-238 

with  oats, 184-192 

with  potatoes, 194-197 

Fish,  dry  groand,  analyses  of, 842, 343 

Floats,  Sooth  Carolina,  analyses  of, 341 

Fodder  articles  sent  on,  analyses  of, 826-330 

Fodder  com,  green,  analyses  of.        ....  37,38,46,65,286,260,348,368 

Fraits,  analyses  of, 366-370 

Garden  crops,  analyses  of, 269-261 

Glucose  feed,  Richardson,  analyses  of, 328  356 

Glaoose  refuse,  analyses  of, 328, 343, 367  364 

Glnten  feed,  Bnflklo,  analyses  of,  17,  37, 38,  46,  58,  59, 65,  79, 103, 108,  111,  145,  155, 

329,356,364 

Glnten  feed,  Pope,  analyses  of, 829, 356 

Glnten  meal,  analyses  of, 829, 356, 364 

Glnten  meal,  Chicago,  analyses  of, .355 

Gooseberries,  analysis  of, 261 

Grape  seed,  analysis  of, 261 

Grapes,  analyses  of, 261, 367-370 

Green  sand  marl,  analyses  of, 340 

Guanos,  analyses  of ,   .       . 340 

Gypse,  analysis  of, 339 

Gypsum,  analyses  of ,  • 339 

Bairy  lotus,  analyses  of, 351, 361 

Hay,  analyses  of, 17, 46,  59, 155, 350, 359 

Hellebore,  analyses  of, 378 

Hen  manure,  analyses  of, 845 

Hominy  ftod,  analyses  of, .363 

Hominy  meal,  analyses  of, 355 

Hop  refuse,  analyses  of, 343 

Horn  shavings,  analyses  of, 341 

Horn  and  hoof  waste,  analyses  of, 342 

Horse  bean,  analyses  of ,     .  218, 349, 358 

Horse  beans,  analyses  of ,    .       • 354 

Horse  bean  straw,  analyses  of, •       .       352 

Horse  manure,  analysis  of, 318, 345 

Horse-radish,  analysis  of, 259 
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Hones,  fftrm,  notes  on  feeding, 17^ls2 

Compoeidon  of  fodder  articles, l£ 

Cost  of  fodder  articles, 1!3 

Rations  for, 179 

Bemarlcs, IS 

Hungarian  grass,  analyses  of, 349,150,39 

Insecticides,  analyses  of, 3?8 

Introduction  to  report,        . 7-10 

Italian  rye-grass,  analyses  of , 3S0,»S 

iTory  dnst,  analyses  of, H\ 

Japanese  radish,  analyses  of , 827,853,9S2 

Jute  waste,  analyses  of, Hi 

Kentucky  blue-grass, 3^ 

Kianite,  analysis  of , m 

Klbi,  analyses  of , 348, 35§ 

Kidoey  vetch,  analyses  of, 317,349,339 

Kohlrabi,  analysis  of, 2^ 

Krugite,  analysis  of, M 

Lactate  waste,  analysis  of, 313 

LoiAyrtM  sy/oMfrw,  analyses  of, 218,349,352,381 

Letter  of  transmittal, -3 

Lettuce,  analyses  of, TSi 

Lime,  analyses  of, SS 

Lime,  ga^-honse,  analysis  of, 3S9 

Lime  waste,  analyses  of, 339 

Linseed  meal,  old-process,  analyses  of, 145, 155, 355, 9S3 

Linseed  meal,  new-process,  analyses  of,     .        .        .         37,  38,  46,  155, 327, 355, 363 

Lobster  shells,  analyses  of, MS 

Lotus  villoaui,  analyses  of, 351, 361 

Lucerne,  analyses  of, 331, 361 

Lupine,  white,  analyses  of, 217, 349, 339 

Lupine,  yellow,  analyses  of, 217, 349, 3S9 

Maize  feed,  Chicago,  analyses  of , d8,59,SS6 

Malt  sprouts,  analyses  of, 3?7 

Mangolds,  analyses  of, 18,46,59,250,353,362 

Mangold  leaves,  analyses  of, 33$ 

Manure,  barn-yard,  analyses  of, 343 

Manure  heap,  drainage  from,  analysis  of, 345 

Marls,  analyses  of, 339,^ 

Meadow  fescue,  analyses  of, 350, 30 

Meat  and  bone,  analysis  of, 3c! 

Meat  mass,  analyses  of, 34^ 

Melilot,  analyses  of, 351, 361 

Meteorology,  report  on, S9l>-^' 

Milk,  analyses  of 25,  26,  40,  47,  48, 145. 331,  ^ 

Mill  sweepings,  analyses  of, %  343 

Millet,  analyses  of , 326,348,350,352,358,360 

Millet  meal,  analyses  of, 3n 

Millet  seed,  analyses  of, 354,363 

Millet  straw,  analyses  of, 33S»361 

Mona  Island  guano,  analyses  of, 221 31^ 

Muck,  analyses  of 318»S44 

Mud,  analyses  of,        .       .       .       .       • 318,844 

Musk  melon,  analyses  of, 3?3 

Mussel  mud,  analyses  of, 34( 

Nicotinia,  analysis  of srS 
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Nitrate  of  soda,  analyses  of, 251, 320, 339 

Nitrate  of  potash,  analyses  of, 339 

Nitre  salt  cake,  analyses  of, 339 

North  Carolina  marl,  analyses  of, 340 

Ont  feed,  analyses  of, 328,356 

Oat  meal  and  barley  refase,  analyses  of, 380,  367 

Oars,  analyses  of, 327,348,360,361,354,366,358,303 
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Massachusetts  Aoricultuhal  College, 
Amhebst,  Oct.  15,  1893. 

To  His  Excellency  William  E.  Russell. 

Sir  :  —  I  have  the  honor  herewith  to  transmit  to  Your 
Excellency  and  the  Honorable  Council  the  Thirty-first  An- 
nual Report  of  the  Trustees  of  the  Massachusetts  Agricult- 
ural College. 

I  am,  very  respectfully, 

Your  obedient  servant, 

HENRY  H.    GOODELL, 

President, 


ANNUAL  REPORT  OF  THE  TRUSTEES 


OV  THB 


MASSACHUSETTS  AGRICULTUEAL   COLLEGE. 


Eis  Excellency  the  Governor  and  the  Honorable  Council, 

In  obedience  to  the  requirements  of  chapter  440,  section 
5,  of  the  Acts  and  Resolves  of  1889,  we  herewith  present 
the  Thirty-first  Annual  Report  of  the  Massachusetts. Agri- 
cultural College.  Being  made  in  October  instead  of  Jan- 
uary, it  will  consequently  cover  only  nine  months  of  the 
fiscal  year,  and  three  months  of  the  new  school  year.  We 
would  earnestly  recommend  such  legislation  as  will  enable 
us  to  make  this  report  December  31  instead  of  October  15, 
for  the  following  reasons  :  That  an  agricultural  college  can- 
not close  its  experiments,  records  and  expenditures  before 
the  close  of  the  year ;  that  endless  confusion  would  arise  in 
the  treasurer's  report  from  carrying  over  the  receipts  and  ex- 
penditures from  one  year  into  another ;  and  that  the  State 
Experiment  Station  does  not  close  till  December  31,  and  our 
relations  with  it  are  so  close  as  to  require  this  change. 

The  year  elapsed  has  been  perhaps  the  most  prosperous 
one  in  the  history  of  the  college.  It  is  a  noticeable  fact 
that  in  times  of  financial  depression  the  numbers  of  college 
students  increase  rather  than  diminish,  and  this  year  has 
been  no  exception  to  the  rule.  The  great  universities  have 
been  full  to  overflowing,  and  never  has  there  been  so  large 
an  attendance  here.  The  entering  classes  numbered  sixty- 
six  and  the  full  enrollment  reached  two  hundred  and  fourteen. 
A  smaller  per  cent  than  usual  have  been  non-residents  of  the 
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State,  while  those  from  Massachusetts  have  been  more 
widely  distributed.  One  hundred  and  thirty-six  towns  are 
represented.  This  is  in  itself  an  encouraging  sign  as  show- 
ing that  the  college  and  its  opportunities  are  being  more  gen- 
erally and  favorably  known. 

The  instruction  has  been  more  satisfactory  in  all  de{mrt- 
ments  because  of  increased  facilities.  The  large  additions 
to  the  equipment  and  apparatus  and  the  increase  in  the 
teaching  force  have  been  important  factors  in  bringing  this 
about.  It  is,  perhaps,  too  soon  to  judge  of  the  effect  of  mak- 
ing the  studies  of  the  senior  year  elective.  But  this  mach 
can  be  said  :  It  has  met  with  universal  fayor  amonc;  the  sta- 
dents  themselves,  allowing  them  a  greater  freedom  in  choos- 
ing those  subjects  in  which  they  were  more  particularly 
interested.  The  stimulus  thus  given  is  very  noticeable,  and 
we  are  persuaded  that  a  higher  and  more  excellent  grade  of 
work  will  be  secured.  It  has  been  said  that  the  aimof  everv 
good  teacher  should  be  *^  to  interest  by  atti'action  and  Dot 
by  compulsion  ;  to  draw  and  not  force."  If  this  can  be  ob- 
tained through  the  pupil  himself,  a  two-fold  result  will  in- 
evitably follow,  affecting  scholar  and  teacher  alike.  The 
growing  interest  and  eager  questionings  of  the  former  most 
react  on  the  latter  and  result  in  fresher  and  more  original 
instruction.  From  the  nine  studies  allowed  for  choice,  cer- 
tain groups  of  three  naturally  followed.  Comparing  them 
we  find  that  out  of  a  class  of  thirty-one  — 

Thirteen  elected  agriculture,  political  economy,  veterinary. 

One  elected  agricaltare,  chemistry,  veterinary. 

One  elected  agriculture,  chemistry,  political  economy. 

Three  elected  botany,  entomology,  German. 

One  elected  botany,  chemistry,  electricity. 

One  elected  botany,  mathematics,  Grerman. 

Four  elected  chemistry,  veterinary,  political  economy. 

One  elected  chemistry,  mathematics,  German. 

One  elected  chemistry,  entomology,  electricity. 

One  elected  chemistry,  mathematics,  political  economy. 

One  elected  chemistry,  political  economy,  German. 

One  elected  veterinary,  political  economy,  German. 

Two  elected  electricity,  mathematics,  political  economy. 


1894.]  PUBLIC  DOCUMENT  — No.  81.  9 

Again  arranging  the  studies  in  the  order  of  their  prefer- 
ence, we  find  that  — 

Twenty-three  elected  political  economy. 

Twenty  elected  veterinary. 

Fifteen  elected  agriculture. 

Eleven  elected  chemistry. 

Seven  elected  German. 

Five  elected  botany. 

Four  elected  entomology. 

Four  elected  electricity. 

Four  elected  mathematics. 

The  shoiler  two-years  course,  opened  for  the  first  time 
this  year,  seems  to  be  supplying  a  long-felt  want.  Twenty- 
three  availed  themselves  of  its  advantages.  Inquiries  are 
still  frequent  for  a  short  winter  course  in  agriculture  and 
horticulture  alone.  While  this  might  be  made  profitable,  it 
is  impracticable  with  our  present  corps  of  instructors.  They 
all  now  have  more  work  than  good  teaching  justifies,  and 
with  the  increasing  demands  of  the  two-years  and  elective 
courses  their  time  would  be  fully  occupied  without  taking 
upon  themselves  anything  more. 

The  Faculty. 

The  several  changes  made  in  the  curriculum  have  necessi- 
tated additional  help,  and  five  assistant  professors  have  been 
appointed  in  the  departments  of  chemistry,  agriculture, 
mathematics,  English  and  botany.  Edward  R.  Flint,  a 
graduate  of  the  college  in  1887,  post-graduate  at  the  State 
Experiment  Station,  1887-90,  and  student  at  Goettingen, 
1890-92,  receiving  from  that  university  the  degree  of  Ph.D., 
is  giving  instruction  in  chemistry.  Fred  S.  Cooley,  a  grad- 
uate of  the  college  in  1888  and  for  some  years  superintendent 
of  the  farm,  has  been  made  assistant  in  agriculture.  A. 
Courtenay  Washburne,  now  filling  acceptably  the  position 
of  assistant  in  the  chair  of  mathematics,  was  educated  at 
Purdue  University,  La  Fayette,  Ind.,and  at  the  United  States 
Military  Academy,  West  Point ;  was  for  two  years  assistant 
city  civil  engineer  of  La  Fayette,  Ind. ;  has  been  employed  as 
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commandant  of  cadets  and  professor  of  mathematics  in  & 
New  York  Military  Academy  at  Comwall-on-HudsoQ,  the 
Chiltenham  Military  Academy,  Ogontz,  Fa.,  and  ihe  St. 
John's  Military  School,  Sing  Sing,  N.  Y.  He  has  also 
taught  in  the  Ogontz  School  for  Yonng  Ladies  and  in  tlie 
Ossining  Ladies'  Seminary  at  Sing  Sing.  Herman  Babson, 
graduate  of  Amherst  College,  1893,  has  been  assigned  as 
assistant  in  the  English  department,  and  George  £.  Stone, 
student  at  the  Massachusetts  Agricultural  College  and  In- 
stitute of  Technology,  Boston,  and  subsequently  at  Leipsic 
University,  where  he  received  the  degree  of  Ph.D.,  1ib8 
been  appointed  assistant  in  botany.  One  more  assistant,  in 
the  department  of  languages  and  natural  history,  should  be 
appointed  as  soon  as  practicable.  It  is  not  possible  for  the 
president  to  teach  two  and  three  hours  a  day  and  at  tliesame 
time  carry  on  effectively  the  administrative  duties  of  bis 
office.  The  professor  of  natural  history  is  now  teaching  all 
that  it  is  wise  for  him  to  undertake,  and  the  establishment 
of  the  two-years  course  will  add  materially  to  his  duties. 

State  Appropriations. 
The  money  appropriated  last  year  by  the  Legislature  for 
the  erection  of  new  barns  and  for  other  needed  improTements 
has  been  partially  expended  in  accordance  with  the  provisions 
of  the  resolve.  The  foundation  walls  of  the  new  structures 
have  been  laid  in  a  most  thorough  and  satisfactory  manoer 
by  the  Flynt  Brothers  of  Monson.  The  framework  will  be 
entirely  set  up  and  roofed  over  before  the  setting  in  of  coU 
weather,  and  the  work  carried  forward  to  completion  during 
the  winter.  The  wooden  floor,  so  long  needed,  has  been 
laid  over  the  hard  concrete  of  the  drill  hall,  and  the  breaking 
of  the  gunstocks  and  the  annoying  dust  raised  by  the  caded 
in  their  evolutions  will  be  largely  prevented.  The  room 
formerly  used  as  a  chapel  has  been  entirely  remodeled  aod 
fitted  over  as  a  laboratory  for  advanced  students.  It^'' 
provide  additional  accommodations  for  about  thirty,  and  i' 
furnished  with  fume  chambers,  water,  gas,  lockers,  sets  of 
reagents  (wet  and  dry)  and  all  the  accessories  necessary  for 
the  proper  equipment  of  a  labgratory. 
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Dormitories  and  Recitation  Sooms. 

The  iDcreased  attendance  has  taxed  to  the  utmost  the 
capacity  of  the  dormitories.  At  the  close  of  the  school  year 
there  were  but  seven  vacant  rooms  left  with  which  to  provide 
for  the  entering  classes,  numbering  sixty-six  members.  In 
a  very  few  cases,  and  those  only  with  the  consent  of  the  occu- 
pants, three  were  placed  together,  but  by  far  the  greater 
proportion  were  compelled  to  seek  for  lodging  places  in  the 
town,  at  a  considerably  greater  expense  to  themselves,  and 
often  at  so  great  a  distance  as  to  seriously  inconvenience 
them  in  their  attendance  upon  required  duty.  Next  year  it 
will  be  scarcely  possible  to  accommodate  those  now  in  col- 
lege, without  taking  into  account  those  about  to  enter.  A 
possible  solution  of  this  difficulty  may  be  found  in  the  efforts 
of  the  secret  fraternities  to  purchase  property  and  erect 
chapter  houses  outside  the  college  limits.  Each  one  of  these 
will  set  free  from  eight  to  a  dozen  rooms.  The  D.  G.  K. 
society  has  already  bought  and  remodeled  a  house,  making 
provision  for  fourteen  of  its  members.  The  Phi  Sigma  Kappa 
has  purchased  land,  and  hut  for  the  panic  of  the  last  few 
months  would  probably  have  commenced  building  before 
this.  Other  societies  are  moving  in  the  same  direction. 
Whether  it  is  wise,  in  the  crowded  condition  of  our  dormi- 
tories, to  await  action  that  may  be  delayed  several  years  is 
doubtful.  A  more  serious  problem,  however,  confronts  us 
in  the  lack  of  recitation  rooms.  Including  the  laboratories 
connected  with  the  different  departments,  we  have  only  nine 
available  rooms.  In  these  nine  rooms  during  this  term  there 
are  being  held  daily  thirty-five  recitations,  five  of  them  being 
double  hours,  necessitated  by  work  in  the  laboratories. 
With  the  coming  in  of  an  additional  class  next  year  in  the 
two-years  course  the  number  of  recitations  will  be  increased 
to  forty,  six  of  which  will  be  double  hours.  Certain  studies, 
as  of  the  languages,  for  example,  can  be  taught  in  any  room, 
but  there  are  others  in  which  instruction  can  be  given  only 
where  the  appliances  used  in  illustration  are  to  be  found. 
Chemistry  cannot  be  divorced  from  the  laboratory,  botany 
from  the  greenhouse  and  museum,  or  physics  and  mechanics 
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from  the  apparatus  room.     This  fact  has  added  greatly  to 
our  perplexity  in  assigning  hours  and  places  for  recitatiom. 
Again,  the  lecturer  requires  time  and  space  to  arrange  his 
apparatus  and  go  through  with  his  experiments  beforohani 
and  it  is  well-nigh  impossible  to  do  this  while  the  room  is 
occupied  by  another  class.     It  has  been  a  very  difficatt 
matter  to  so  adjust  the  term  schedule  of  exercises  as  to  pi^ 
vent  collision.     With  five  additional  recitations  to  provide 
for,  we  cannot  see  how  this  can  be  accomplished  without 
friction  and  interference.     In  this  dilemma,  we  can  only 
emphasize  the  words  used  in  a  former  report — the  twenty- 
eighth  :  — 

The  most  pressing  need  of  the  college  at  the  present  time*  in 
connection  with  its  educational  department,  is  a  building  to  be 
used  as  an  economic  museum,  with  laboratories  and  recitatioa 
rooms  annexed,  which  shall  illustrate  the  departments  of  agricolt- 
ure,  veterinary  science,  entomology  and  geology.  Aside  frDot 
the  great  value  as  an  aid  to  instruction  in  the  class-room,  it  woii:d 
serve  as  an  object  lesson  to  every  visitor  coming  to  the  college. 

If  such  a  building  was  necessary  then,  how  much  more  is 
it  needed  now,  with  an  increased  attendance  and  additioiol 
classes  I     It  would  at  once  provide  the  requisite  rooms,  and 
bring  together  under  one  roof  all  collections  bearing  upc>a 
the  science  of  agriculture.     Take  for  example  the  single  item 
of  implements.     What  an  instructive  lesson  if  there  could 
be  grouped  together  working  models  illustrating  their  lu>- 
tory  and  progress  I     To   the  agriculturist   at  the  World's 
Fair  one  of  the  most  interesting  exhibits  is  that  made  by 
Cornell  University,  of  some  hundred  or  more  models  ot 
ploughs,  showing  the  improvements  that  have  been  maoe 
since  the  days  when  a  stick  hardened  in  the  fire  or  tipped 
with  iron  was  in  vogue.     Already  a  commencement  has  beeo 
made  here,  and  collections  have  begun  to  grow.    Therein* 
fine  set  of  implements  illustrating  Japanese  agricultare.  & 
collection  of  soils,  with  their  analyses,  and  thirty  to  fo^tj 
statuettes  of  types  of  the  domestic  animals,  from  one-siv^ 
to  life  size,  imported  from  Germany;     At  the  present  lin^^ 
these  have  to  be  stored  wherever  a  place  can  be  found  (^ 
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them,  to  the  great  inconveDience  of  the  lecturer  as  well  as 
the  great  risk  to  the  specimens  themselves. 

The  Botanical  Department. 

The  partial  separation  of  the  horticultural  department 
from  the  botanical  has  been  of  great  benefit,  allowing  Pro* 
fessor  Maynard  to  devote  himself  to  the  former,  and  carry 
on  the  lines  of  work  in  which  he  has  been  so  successful. 
The  large  collection  of  fungi,  numbering  some  two  thousand 
species,  and  the  Denslow  collection,  of  more  than  ten  thou- 
sand species  and  varieties  of  phanerogamic  and  the  higher 
cryptogamic  plants,  are  being  remounted  and  catalogued 
under  the  superintendence  of  Dr.  Stone,  and  the  whole  is 
being  made  available  for  study  and  comparison.  The  vine- 
yard and  nurseries  are  in  fine  bearing  condition  and  have 
yielded  heavy  crops  of  grapes,  pears,  peaches  and  plums« 
The  committee  from  the  Massachusetts  State  Horticultural 
Society  appointed  to  decide  on  the  merits  of  out-of-door 
gardens  awarded  the  college  vineyard  this  year  the  first  prize 
of  150. 

The  Aoricultttral  Department. 

The  work  of  the  farm  has  been  conducted  on  the  same 
plan  as  in  previous  years,  and  I  herewith  submit  the  report 
of  the  professor  in  charge :  — 

Farm  Report. 

The  year  1893  has  thus  far  been  an  nnusaally  favorable  one  on 
the  college  farm,  in  spite  of  the  fact  that  our  rowen  and  fodder 
crops  have  been  seriously  injured  by  the  almost  unprecedented 
drought  of  the  late  summer  and  autumn  months.  The  average 
health  of  our  live  stock  has  been  higher  than  for  several  years, 
and  there  have  been  few  casualties.  The  crops  of  the  year,  in 
part  estimated  because  of  the  early  date  at  which  this  report  is  re- 
quired, show  a  higher  aggregate  value  than  last  year,  which  in  its 
turn  exceeded  that  of  any  previous  year.  The  figures  for  this 
year  are  $6,955,  exclusive  of  soiling  crops,  which  it  is  believed  by 
the  close  of  the  season  will  have  aggregated  258  tons,  which  are 
estimated  to  be  worth  $774,  thus  raising  the  total  to  $7,729,  against 
S6,660  for  the  year  1892.  The  hay  crop,  in  spite  of  drought,  is 
rather  larger  than  last  year ;  the  potato  crop,  on  one  and  one-third 
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times  the  acreage^  is  about  three  times  as  great ;  and  other  crops 
have  been  raised  to  aboat  the  same  amounts  as  last  year. 

The  cash  receipts  of  the  first  nine  months  of  the  year  amount  to 
about  $4,463.  Besides  this  we  have  done  work  with  men  ud 
teams  on  the  new  barns  to  the  aggregate  amount  of  $1,586.63, 
which  sum  should  be  repaid  to  the  farm  when  the  balance  of  the 
State  appropriation  becomes  available.  No  part  of  our  potato  or 
squash  crop  has  yet  been  sold ;  and  we  have  also  nine  fat  hogs 
and  twenty-five  head  of  neat  cattle  to  dispose  of  before  the  dose 
of  the  year.  The  leading  items  which  have  contributed  to  our 
cash  receipts  during  the  year  have  been  cream  and  milk,  and  haj, 
com  and  potatoes  raised  last  year. 

The  number  of  acres  in  the  various  crops  of  the  year  is  as  fol- 
lows: Hay,  75;  field  com,  24;  com  for  fodder  and  silage,  10; 
potatoes,  13 ;  oats  and  peas,  3 ;  oats  and  vetches,  3 ;  oats  for 
fodder  and  hay,  11 ;  beets,  2^ ;  Swedes,  f ;  carrots,  ^  ;  squashes, 
(grown  after  rye),  1;  millet,  5  (two  grown  after  rye)  ;  lye,  3; 
barley  and  peas,  4  —  a  total  of  155}  acres,  or,  deducting  land 
which  produced  two  crops,  152}  acres.  As  our  crops  show  an 
Aggregate  value  of  $7,729,  we  have  an  average  yield  amounting  to 
$50.67  per  acre.  In  obtaining  these  figures  hay  has  been  valoed 
at  $16  per  ton,  green  fodder  at  $8,  silage  at  $4,  com  stover  at  fS, 
beets  at  $3,  carrots  at  $12,  Swedes  at  $5,  and  squashes  at  8:^0. 
Potatoes  have  been  valued  at  50  cents  per  bushel  and  com  at  tt^ 
same  price.  It  is  believed  that  these  prices  are  not  too  high  in 
any  instance,  while  it  is  fully  expected  that  the  potatoes  will  bring 
considerably  more  than  they  have  been  valued  at. 

In  view  of  the  fact  that  this  report  is  required  before  the  opera- 
tions of  the  year  are  brought  to  a  close,  it  is  not  deemed  best  to 
go  into  great  detail  concerning  the  several  crops.  Our  general 
management  has  been  similar  to  that  for  the  last  few  years.  Our 
land  is,  as  a  rule,  fall  ploughed,  manured  during  late  fall  and  win- 
ter, and,  if  sod,  prepared  for  seed  in  spring  by  the  use  of  disc  and 
Acme  harrows.  If  stubble,  it  is  lightly  reploughed  in  spring. 
With  the  manure  we  use  more  or  less  fertilizer,  harrowed  or  drilled 
in  at  time  of  planting.  During  the  past  season  the  policy,  in  which 
I  thoroughly  believe,  of  using  undissolved  phosphate,  instead  of 
the  much  more  costly  superphosphates  as  the  source  of  phosphone 
acid,  has  been  inaugurated.  We  have  applied  about  three  hundred 
pounds  of  South  Carolina  rock  phosphate  to  every  acre  under  cal- 
tivation  in  hoed  or  sown  crops.  Knowing,  however,  that  this 
phosphate  could  not  be  depended  upon  to  feed  the  crops  of  this 
year,  we  have  used  superphosphate  also  to  a  considerable  extent. 
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The  experimental  work  for  the  past  few  years  in  the  agrioultaral 
department  of  the  Hatch  Station  has  made  so  evident  the  relation 
between  the  supply  of  potash  in  the  soil  and  the  growth  of  clover 
and  other  legumes  that  I  have  felt  it  to  be  wise  also  to  use  fertil- 
izers supplying  this  element  in  abundance.  Accordingly,  large 
amounts  of  muriate  of  potash  have  been  applied  to  nearly  all  our 
fields,  except  that  in  which  potatoes  were  grown,  and  here  we  made 
a  liberal  application  of  the  sulphate  of  potash.  The  policy  out- 
lined has  made  necessary  an  unusually  large  expenditure  this  year 
for  fertilizers,  no  less  than  $1,515.25  having  been  expended  for 
fertilizers  and  payment  of  freight  on  the  same.  We  have,  more- 
ever,  kept  more  stock  of  all  kinds  than  ever  before,  and  have  there- 
fore made  a  large  quantity  of  manure ;  and  as  we  feed  to  our  stock 
considerable  purchased  grain  and  other  concentrated  food-stuffs, 
it  will  be  seen  that  our  land  should  be  greatly  increased  in  fertility 
as  a  result  of  the  operations  of  the  year.  It  is  confidently  expected 
that  the  crops  of  another  year  will  show  that  such  is  the  case. 

The  manurial  treatment  of  our  crops  may  be  of  interest  and  is 
shown  below :  — 
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The  land  in  carrots  received  the  same  fertilizer  as  that  in  beets. 
On  a  part  of  our  beets  we  used  200  pounds  of  common  salt  per 
acre  in  addition  to  the  above. 

0 

An  effort  has  been  made  to  help  our  students,  as  well  as  the 
visiting  public,  by  posting  conspicuous  placards  in  every  field, 
stating  the  kinds  and  amounts  of  manures  and  fertilizers  used,  the 
date  of  planting  the  seed  and  the  variety. 
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I  have  been  f  reqaently  asked  why  I  charge  hoed  aod  sown  crops 
noticed  in  previous  reports  with  only  one-half  the  manore  ud 
three-foarths  the  fertilizer  applied.  My  answer  is  that  oar  land 
is  under  a  rotation  system,  an  essential  feature  of  which  is  two  or 
three  years  in  grass  without  manures,  except  possibly  a  little  nitrate 
of  soda  in  early  spring  for  the  second  or  third  year.  This  applica- 
tion of  nitrate  of  soda  would  be  very  small,  perhaps  125  to  150 
pounds  per  acre,  and  costing  only  about  $3  or  $4.  With  soch 
manuring  as  we  practise  I  look  for  an  increase  in  the  hay  eiop  of 
about  two  tons  per  acre,  when  land  is  reseeded,  over  whatitwodd 
have  produced  if  it  had  lain  in  grass  without  manure.  This  in- 
crease in  the  hay  crop  more  than  covers  the  part  of  the  manore 
and  fertilizer  not  charged  to  the  hoed  crops,  and  all  the  time  tlie 
land  is  increasing  in  fertility,  as  will  be  evident  from  the  followiog 
statements  and  calculations :  — 

We  broke  up  a  meadow  in  the  fall  of  1890  which  was  yielding 
about  one  ton  of  hay  per  acre.  This  field  was  planted  to  com  in 
1891  and  1892,  and  seeded  to  grass  and  clover  so¥m  in  the  corn 
the  latter  year.  The  proportion  of  the  manure  and  fertilizer  ap- 
plied to  the  corn  crop  in  these  two  years  which  was  not  charged  to 
that  crop  was  worth  $23.74  per  acre.  Reseeding  cost  $4.50.  Tbe 
nitrate  of  soda  to  be  applied  next  spring  will  cost  $3 ;  making  & 
total  of  $31.24  against  the  field.  This  year  we  got  three  toiuof 
hay  per  acre  from  this  field ;  next  year  I  confidently  expect  as  moch. 
We  have  then  six  tons  of  hay  in  the  two  years,  certainly  four  tons 
more  than  the  land  would  have  produced  had  it  lain  in  grass  dar- 
ing 1891  and  1892  without  manure.  This  four  tons  of  hay  is  worth 
to  us  standing  in  the  field  not  less  than  $32.  Meanwhile  bow  has 
the  land  fared?  The  receipts  and  expenditures  of  plant  food  are 
shown  below :  — 
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•  If  there  has  been  no  waste,  the  land  in  the  two  years  has 
gained  plant  food  as  follows :  Nitrogen,  185  pounds ;  potash,  2S8 


*  For  details  as  to  amoants  of  manarefl  and  fertilizers  applied  and  cropi  btf- 
Tested  the  reader  is  referred  to  the  college  reports  for  Jannarjr,  1892  and  1888* 
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pounds,  and  phosphoric  acid,  176  pounds.  The  teaching  of  sci- 
ence is  that  we  shall  find  practically  all  this  potash  and  phosphoric 
acid  in  the  soil,  but  that  some  of  the  nitrogen  may  have  been 
washed  out.  Since,  however,  I  have  always  sown  a  crop  in  the 
standing  com  in  August  which  has  continued  to  grow  until  late  in 
fall  —  in  other  words,  a  nitrogen  conserving  crop  —  and  since, 
further,  most  of  the  nitrogen  applied  has  been  in  the  form  of  the 
organic  compounds  of  fresh  cellar  manure,  I  believe  that  a  large 
share  of  this  also  remains  in  the  land  to  help  our  hay  crop.  Now 
let  us  see  what  the  expected  increase  —  viz.,  four  tons  of  English 
hay — will  remove  from  the  soil.  According  to  the  analyses  of 
Dr.  Goessmann  it  will  contain :  Nitrogen,  112  pounds ;  potash,  124 
pounds,  and  phosphoric  acid,  21  pounds.  The  surplus  left  by  the 
two  com  crops  was :  Nitrogen,  185  pounds  (to  which  we  propose 
to  add  25  pounds  in  the  nitrate  of  soda  to  be  applied  next  spring)  ; 
potash,  28A  pounds,  and  phosphoric  acid,  176  pounds.  Does  it 
not  appear,  therefore,  that  the  land  is  growing  richer  and  that  I 
am  justified  in  having  charged  the  corn  crops  with  only  one-half 
the  manure  and  three-fourths  the  fertilizer  used  ? 

I  must  add  that  the  calculations  upon  the  amounts  of  nitrogen, 
potash  and  phosphoric  acid  in  our  manure  are  based  upon  the  av- 
erage result  of  six  analyses  of  our  cellar  manure ;  and  that  the 
fertilizers  applied  were  all  analyzed.  There  appears,  therefore, 
no  reasonable  ground  for  doubting  the  accuracy  of  the  work. 

Labor  Cost  of  Crops.  —  The  labor  cost  in  raising  our  leading 
crops  may  be  of  interest,  and  this  I  am  able  to  give,  since  accurate 
account  of  the  time  spent  on  each  is  invariably  kept.  The  figures 
given  below  show  the  cost  per  acre  of  each  of  the  crops  mentioned 
up  to  the  time  of  harvest:  Silage  and  fodder  com,  $11.34 ;  field 
com,  $10.61 ;  potatoes,  $12.39  ;  beets,  $36. 

The  work,  in  so  far  as  practicable,  is  done  by  horse  power,  the 
cultivation  being  almost  entirely  accomplished  by  the  use  of  the 
smoothing  harrow,  Breed's  weeders  and  different  cultivators. 
Proufs  horse-hoe  was  used  with  great  satisfaction  in  hilling 
potatoes. 

The  labor  cost  of  putting  our  corn  into  the  silo,  the  haul  being 
about  one-half  a  mile,  has  this  year  amounted  to  80  cents  per  ton. 
The  cost  of  digging  our  potato  crop,  3,500  bushels  on  a  little  less 
than  13  acres,  has  been  $178,  or  about  5  cents  per  bushel.  We 
have  used  Hallock's  potato  digger,  but  the  potato  hook  has  been 
required  also ;  as  the  digger,  although  it  turns  out  practically  all 
the  crop,  leaves  many  tubers,  large  as  well  as  small,  covered  with 
earth. 
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Farm  Live  Stock.  —  The  fact  that  the  health  of  oar  farm  stock 
has  been  generally  good  has  been  alluded  to.  I  regret  to  repoit 
that  our  sheep  appear  to  constitute  an  exception  at  the  present 
time  to  this  general  rule.  They  are  considerably  affected  vlth 
grub  in  the  head,  the  larva  of  a  small  gadfly  (CEstnu  om)  which 
is  deposited  upon  the  nostril,  ^^  whence  it  creeps  into  the  Dssal 
sinuses."  Five  sheep  have  been  lost  from  this  trouble,  which  ap- 
pears singular,  as  it  does  not  usually  cause  such  serioos  conse- 
quences. We  appear  to  be  for  the  present  powerless,  as  the  most 
effectual  remedies  for  this  disease  are  preventive,  the  best  anthoii- 
ties  agreeing  that  little  in  the  way  of  treatment  is  possible,  tiuHigh 
in  the  case  of  very  valuable  animals  the  bones  of  the  face  maj  be 
trephined  and  recovery  follow.  We  have  had  fewer  cases  of  ta- 
berculosis  and  abortion  among  our  neat  cattle  than  for  the  last  few 
years,  the  breeding  increase  being  very  satisfactory. 

The  reception  of  a  pair  of  Tamworth  pigs,  through  the  gener- 
osity of  J.  Montgomery  Sears  of  Boston,  has  given  us  the  chance 
to  inaugurate  an  interesting  experiment  in  breeding.  We  hsTs 
crossed  the  small  Yorkshire  with  that  breed.  The  pigs  are  still 
young,  but  give  promise  of  proving  a  very  useful  type,  somettung 
between  the  excessively  small  bone  and  superabundant  fat  of  the 
small  Yorkshire  and  the  coarse  bone  and  lean,  narrow  body  of  the 
Tamworth. 

Returns  from  the  Dairy,  —  The  average  number  of  cows  milked 
during  the  year  thus  far  has  been  thirty-five,  exclusive  of  those  in 
process  of  drying  off.  The  gross  returns  for  cream,  milk  and 
calves  have  been  $2,149.61,  an  average  of  861.42  per  cow  in  foil 
milk.  The  whole  number  of  milch  cows  kept  has  averaged  thirty* 
nine  animals,  and  the  average  return  per  animal  has  been  S5o.l2. 
The  skim-milk  being  included  at  2  cents  per  gallon,  the  figures  per 
cow  become,  respectively,  $72.84  and  $65.11  for  the  nine  months. 

Our  stock  at  present  consists  of  the  following  animals :  — 

Horses :  Percherons,  1  stallion,  1  mare,  1  stallion  colt  and  1 
mare  colt ;  1  three- fourths  Percheron  mare ;  1  half-blood  Percheron 
mare;  3  geldings,  2  mares  and  1  three-fourths  Percheron  mare 
colt.     Total,  12. 

Cattle:  Ayrshire,  1  male,  11  females;  Holstein-Friesian,  4 
males,  16  females ;  Jersey,  1  male ;  Guernsey,  I  male ;  grades, 
52  females.    Total,  7  bulls  and  79  cows  and  heifers. 

Sheep :  Southdowns,  2  rams,  24  ewes  and  4  ram  lambs.  Total,  SO. 

Swine :  Small  Yorkshires,  3  breeding  sows,  18  pigs  and  fst 
hogs ;  Tamworths,  1  boar,  1  breeding  sow  and  8  pigs ;  Tamworth- 
Yorkshire,  6  pigs ;  grade  Chester  White,  9.     Total,  46. 
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Equipment. — The  chief  additions  to  oar  equipment  made  dur- 
ing the  past  nine  months  are  as  follows :  One  two-horse  dump- 
cart  ;  "Superior" land-roller  (iron)  ;  Mekenney's  "  Acme"  broad- 
cast fertilizer-distributer ;  Thompson's  wheelbarrow  grass-seeder ; 
Front's  horse-hoe  ;  Breed's  *' Universal"  weeder ;  Zephaniah Breed's 
weeders  (two  styles)  and  Deering's  "  Giant"  mower.  These  ma- 
chines and  implements  have  all  given  good  satisfaction.  The  fer- 
tilizer-distributer fills  a  long-felt  want,  as  by  its  use  we  are  able  to 
secure  much  more  even  distribution  of  fertilizers  than  is  possible 
by  hand  work  unless  the  workman  is  unusually  skilful  as  well  as 
careful. 

Improvements.  —  One-half  an  acre  of  laud  has  been  cleared  of 
stumps,  a  large  number  of  boulders  and  loose  rocks  have  been  re- 
moved from  our  fields,  and  we  have  built  a  substantial  bridge  with 
stone  abutments  and  a  good  road  across  the  foot  of  the  ravine ; 
but  most  of  our  surplus  energies  have  been  expended  in  excava- 
tion, grading  and  hauling  stone  for  our  new  barns.  In  this  work 
nearly  all  our  teams  and  several  men  have  spent  most  of  the  time 
since  July  25.  Our  total  expenditure  in  their  work,  as  elsewhere 
stated,  has  amounted  to  over  $1,500.  But  for  this  work  we  should 
have  been  able  to  make  much  greater  progress  in  the  permanent 
improvement  of  our  farm. 

The  Netv  Bams.  —  Of  these  it  is  not  best  to  say  much  at  this 
time.  Much  care  has  been  taken  in  planning  them,  and  it  is  be- 
lieved sanitary  requirements  will  be  much  more  fully  met  than  in 
our  old  buildings.  The  new  buildings  when  completed  will  afford 
storage  for  about  300  tons  of  hay,  325  tons  of  silage,  several  car- 
loads of  grain,  144  tons  of  roots,  and  a  large  supply  of  absorbents 
and  bedding  for  the  stables.  They  will  accommodate  100  head  of 
cattle,  14  horses,  75  sheep  and  80  hogs.  They  will  provide  con- 
venient storage  for  vehicles  and  implements  and  contain  a  com- 
modious tool-room  and  a  repair  shop.  In  connection  with  them, 
in  one  wing,  we  have  accommodations  for  a  dairy  school,  as  well 
as  for  handling  our  large  amount  of  milk.  This  wing  is  to  contain 
a  boiler-room,  with  coal  and  tool  closets ;  a  room  for  ice,  which 
will  contain  over  300  tons ;  a  room  for  the  operation  of  heavy 
machinery  (separators,  butter-accumulators,  etc.)  ;  a  room  for 
churns,  butter-workers,  etc. ;  a  room  for  Cooley  creamers,  a  large 
lecture-room  and  a  laboratory  for  the  examination  of  milk  and  its 
products.  I  sincerely  hope  it  may  be  found  possible  to  equip  the 
barn  with  electric  power  and  lights,  and  I  believe  that  in  its  large 
and  substantial  boiler  and  engine  rooms  should  be  generated  elec- 
tricity to  supply  all  of  our  college  buildings. 
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The  work  upon  the  bams  and  dairy  school  is  well  sdTanoed. 
The  foundations  will  be  completed  by  October  14,  and  moch  of 
the  framing  is  already  done.  One  wing  of  the  bam  is  now  readj 
for  the  steel  roofing  which  it  is  to  receive.  It  is  expected  that 
the  ice  can  be  stored  in  the  new  buildings  this  winter,  tb&t  the 
lecture  room  will  be  ready  for  occupancy  by  January  1,  and  that 
the  buildings  will  be  entirely  completed  by  May  15, 1894.  The 
location  of  the  new  buildings,  central  as  it  is,  will  make  the  per- 
formance of  farm  work  far  less  expensive  than  at  present. 

In  conclusion,  I  desire  to  express  my  sincere  appreciatiofi  of 
the  hearty  and  eflScient  co-operation  of  all  those  who  have  be^ 
connected  with  me  in  the  work  of  the  past  year.  The  fotoieof 
the  college  farm  appears  bright ;  with  the  hearty  support  which 
from  its  importance  it  merits,  the  time  will  soon  come  when  eveij 
field  and  crop  shall  teach  important  lessons.  It  is  my  aim  to  put 
to  each  such  questions  as  appear  to  need  an  answer,  and  stodl- 
ously  and  carefully  to  interpret  the  results  for  the  beneft  of 
students  and  the  farming  public  alike. 

W.  P.  Brooks, 
Professor  of  AgricuUuTt 

Experiment  Department. 

Bulletins  during  the  year  have  been  published  on  the  fol- 
lowing subjects :  — 

Report  on  the  comparative  tests  of  varieties  of  small  fruits: 
Ninety-six  varieties  of  strawberries,  of  which  the  following 
seemed  to  give  most  promise  of  value  for  home  use  or  ((x 
market:  Beder  Wood,  Belmont,  Bubach  No.  5,  Edgar  Qu€«Q- 
Haverland,  Martha,  Parker  Earle,  Parmenter's  Seedling,  Seed- 
ling No.  24  and  Wolverton ;  twelve  varieties  of  red  and  fifteen 
varieties  of  black-cap  raspberries ;  thirteen  varieties  of  blackber- 
ries ;  one  hundred  and  fifteen  varieties  of  grapes,  of  which  tiie  fol- 
lowing were  recommended  for  New  England  growth :  Berckman's. 
Brighton,  Concord,  Delaware,  lona,  Lindley  (Rogers  No.  ds 
Moore's  Early,  Winchell  (Green  Mountain)  and  Worden. 

Report  on  the  use  of  fungicides  and  insecticides  for  the  grape. 
peach,  plum,  pear,  apple,  potato  and  black  or  Italian  poplar. 

Report  on  insects,  containing  brief  histories  of  the  canker-wonc. 
the  apple-tree  tent-caterpillar,  fall  web-worm  and  the  tnssocf 
moth,  with  directions  for  their  destruction. 
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Of  special  interest  was  a  series  of  experiments  conducted 
by  the  meteorological  division  in  electro-culture.  The  results 
obtained  would  seem  to  be  in  every  particular  identical  with 
those  recently  published  by  Professor  Chodat  of  Geneva. 
Of  two  lots  of  seeds  planted  under  the  same  conditions  of 
moisture,  temperature  and  soiU  those  under  the  influence  of 
electricity  germinated  earlier,  and  there  was  a  marked  differ- 
ence at  first  in  the  superior  vigor  of  their  stems,  leaves  and 
roots.  But  in  a  short  time  the  non-electrified  plants  seemed 
to  overtake  them,  and  the  difference  in  foliage  was  not  ap- 
preciable to  the  eye.  The  crops,  however,  differed  materi- 
ally; those  subjected  to  the  influence  of  electricity  being 
larger,  heavier  and  differing  in  form.  The  experiments  con- 
ducted here,  at  Geneva  and  St.  Petersburg  would  seem  to 
bear  out  the  conclusions  that  the  use  of  electricity  forwards 
germination,  growth  in  length  and  increase  of  size  and 
weight. 

The  Horticultural  Dfvision. 

Comparison  of  New  and  Old  Varieties  of  Fruits. 

All  the  new  varieties  of  fruits,  both  large  and  small,  that  are 
recommended  as  of  value  are  obtained  by  purchase  from  the  orig- 
inator or  introducer  as  soon  as  they  are  put  on  the  market,  or  are 
received  from  the  originator  with  restrictions  as  to  dissemination. 
The  former  is  preferred,  in  order  that  we  may  have  the  right  to 
distribute  without  conditions  such  varieties  as  seem  valuable  among 
the  fruit-growers  of  the  State  for  further  trial  under  different  con- 
ditions of  soil  and  exposure.  Careful  examination  of  all  these 
varieties  is  made  as  to  growth,  freedom  from  disease,  quality,  etc., 
and  records  are  made  from  time  to  time  during  the  season,  using 
the  older  varieties  for  comparison. 

At  present  there  are  growing  on  the  college  grounds  about — 

100  varieties  of  apples. 

40  varieties  of  pears 

38  varieties  of  plums. 

16  varieties  of  cherries. 

20  varieties  of  peaches. 
6  varieties  of  quinces. 
180  varieties  of  grapes. 

120  varieties  of  strawberries  (excluding  all  the  older  sorts  that  have  no 
marked  characteristics  that  make  them  valuable  for  comparison). 

15  varieties  of  currants. 

12  varieties  of  gooseberries. 
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Few  of  the  new  varieties  of  the  large  fruits  show  marked  im- 
provement  over  the  older  standard  sorts,  although  some  veiy  prom- 
ising additions  have  been  made. 

It  is  hardlj  possible  to  report  definitely  as  to  the  ralae  of  the 
above  in  the  time  the  work  has  been  in  operation,  bat  among  the 
small  fruits  more  positive  results  have  been  reached. 

Ghrapes.  —  Among  the  grapes  we  would  mention  as  especi&Uj 
valuable  varieties  the  following :  Winchell  (or  Green  Moantain)— 
This  is  the  earliest  grape  of  good  quality  we  have  tested ;  it  ripem 
with  or  a  little  before  the  Moore's  Early  and  fully  a  week  before 
the  Concord  and  Delaware,  and  is  much  better  in  qaslitj  thu 
either  of  the  first  two ;  the  berry  is  medium  in  size,  the  banch 
medium  to  large  and  greenish-yellow  in  color ;  the  vine  is,  thus 
far,  hardy,  fairly  vigorous  and  productive.  Peabody — Thisn- 
riety  has  fruited  two  seasons  in  the  vineyard  here,  and  is  one  of 
the  most  promising  black  grapes  in  the  collection ;  the  berry  is 
black,  covered  with  an  abundant  bloom,  of  medium  to  large  size: 
the  bunch  of  large  size  and  of  good  quality ;  the  vine  is  Tigoroas. 
hardy  and  productive,  and  the  foliage,  of  the  cordifoUa  or  pigeon- 
grape  type,  has  proved  thus  far  entirely  free  from  mildew ;  this 
variety  would  not  be  classed  as  a  sweet  grape,  but  is  vinoas  and 
the  seeds  separate  easily  from  the  pulp,  which  is  not  as  acid  ss 
the  Concord  or  Worden. 

Etackberries  and  Black-cap  Baspberries.  —  No  new  varieties  of 
either  of  the  above  have  been  found  that  will  supersede  the  old 
sorts. 

Red  Ra,8pberrie8,  —  To  the  list  of  varieties  for  general  planting. 
for  home  use  and  market  we  think  should  be  added  Thompson's 
Pride  and  Thompson's  Early  Prolific.  Both  varieties  are  verj 
early,  earlier  than  the  Hansell,  of  equally  good  quality  with  ibat 
variety,  more  firm  and  produce  a  larger  berry.  They  are  per- 
fectly hardy  and  fairly  productive. 

Strawberries. — The  variety  called  the  Marshall  has  attracted 
more  attention  than  any  other  during  the  two  seasons  past.  The 
plant  is  remarkable  for  its  vigor,  while  the  berry  is  of  the  largest 
size,  of  good  form  and  the  best  quality.  Should  it  prove  as  hardy, 
productive  and  free  from  disease  as  it  now  promises,  the  introdu^ 
tion  of  this  variety  will  mark  a  new  era  in  strawberry  growing. 
No  other  of  the  new  varieties  shows  such  decided  improveoKot 
over  the  old  sorts. 
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List  of  Varieties  of  Large  and  Small  Fruits, 

For  general  purposes  of  market  and  home  ase,  we  would  recom- 
mend the  foUowiug,  in  their  order  of  ripening :  — 

Apples,  —  Red  Astrachan,  Oldenburg,  Haas,  Gravenstein,  Fall  Pippin, 
Rhode  Island  Greening,  Baldwin,  Roxbury  Russet. 

Pears. — Giflfard,  Clapp,  Margaret,  Barilett,  Bosc,  Sheldon,  Seckel, 
Lawrence,  Anjou,  Dana^s  Hovej. 

Peaches.  —  Amsden,  Early  Riyers,  Mountain  Rose,  Crawford's  Early, 
Oldmixon,  Crosby,  Crawford's  Late,  Stump. 

Plums.  —  Bradshaw,  McLaughlin,  Lombard,  Imperial  Gage,  German 
prune,  Reine  Claude  de  Hartiye. 

Quinces.  —  Orange,  Rea's  Mammoth. 

Qrajics. — Winchell  (Green  Mountain),  Moore's  Early,  Worden,  Con- 
cord, Delaware. 

Blackberries.  —  Agawam,  Snyder,  Taylor's  Prolific. 

Blach-cap  Raspberries.  —  Souhegan,  Carman,  Hilbom,  Ohio. 

Bed  Raspberries.  —  Thompson's  Pride,  Thompson's  Early  Prolific, 
Hansen,  Marlboro,  Cuthbert. 

Currants, — Versaillaise,  Cherry,  Fay's  Prolific. 

Strawberries.  —  Beder  Wood,  Bubach  No.  6,  Hayerland,  Sharpless, 
Beyerly. 

Spraying  Apparatus. 

The  work  of  testing  the  yarious  kinds  of  spraying  apparatus  has 
been  continued,  with  the  results  that  we  find  nothing  that  better 
answers  the  purpose  for  general  work  than  the  pumps  and  nozzles 
made  by  the  large  pump  manufacturers  in  yaiious  parts  of  the 
country. 

Fungicides  and  Insecticides  combined. 

Again  the  yalue  of  the  use  of  combined  fungicides  and  insecti- 
cides has  been  demonstrated  in  securing  a  fine  crop  of  grapes, 
cherries,  plums  and  apples,  free  from  injury  by  insects  or  fungous 
growths. 

The  Ektoholooioal  Division. 

During  the  past  season  a  series  of  experiments  has  been  con- 
ducted with  various  insecticides  on  the  gypsy  moth  and  tent  cater- 
pillar, for  the  purpose  of  determining  which  insecticide  would 
prove  the  most  efficacious  and  also  the  least  injurious  to  the  leaves 
of  the  trees. 

The  insecticides  used  in  these  experiments  were  Paris  green, 
Paris  green  and  lime,  arsenate  of  soda,  arsenate  of  lead  and 
Oriental  Fertilizer. 

Paris  green  gave  results  similar  to  those  which  had  been  ob- 
tained with  it  in  previous  years.     The  object  in  repeating  experi- 
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ments  with  this  insecticide  was  to  verify  those  made  on  the  gypsj 
moth  for  three  years  past.  Strange  as  it  may  seem,  gypsy  cater- 
pillars, when  half  grown  or  lai^er,  are  not  destroyed  by  any  pro- 
portion of  Paris  green  in  water  that  can  be  used  on  fruit  trees 
without  injury  to  the  foliage. 

Experiments  with  Paris  green  and  lime  have  been  made  at  some 
of  the  stations,  and  it  was  reported  that  this  mixture  permitted  a 
larger  proportion  of  Paris  green  to  be  used  without  injary  to  the 
foliage.  This,  however,  did  not  prove  true  in  the  experimeDts 
made  here,  and  they  were  also  repeated  with  the  same  results  in 
the  field  at  Maiden. 

Arsenate  of  soda  was  tried  in  varying  proportions,  bat  ioTari- 
ably  injured  the  foliage,  except  when  used  in  such  small  propor- 
tions as  not  to  kill  the  caterpillars  on  the  trees. 

The  Oriental  Fertilizer,  a  preparation  for  sale  by  a  firm  in 
Chicago,  was  tried,  but,  when  used  in  the  proportion  reeommeDdiKi 
by  the  manufacturers,  injured  the  foliage,  and  when  used  in  smaller 
proportions  did  not  destroy  the  caterpillars. 

The  experiments  with  arsenate  of  lead  proved  very  satisfactory 
in  some  respects,  for  it  did  not  injure  even  the  most  delicate 
foliage,  however  large  a  proportion  was  used.  In  one  case  ii 
pounds  to  150  gallons  of  water  were  used  without  injury  to  the 
leaves.     A  complete  account  will  be  given  later  in  a  buUetiD. 

The  study  of  the  cranberry  insects  has  been  continued,  and  & 
number  of  insects  which  have  not  previously  been  reported  as  in- 
jurious to  the  cranberry  have  been  found  feeding  on  the  vines. 

The  biological  collection  has  been  largely  increased,  and  not 
only  makes  a  fine  display,  but  also  proves  exceedingly  usefal  in 
the  work  at  the  insectary.  This  collection  consists  of  the  eggs 
and  inflated  caterpillars  of  all  sizes,  as  well  as  the  pups  and 
moths  of  many  of  our  common  species,  placed  in  a  row  in  sach  a 
manner  as  to  show  at  a  glance  the  life  history  from  the  egg  to  the 
adult.     The  collection  now  fills  five  large  trays. 

The  card  catalogue  is  now  far  advanced,  and  proves  exceedingly 
useful  as  a  work  of  reference. 

The  correspondence  continues  to  increase,  and  occopies  mocb 
time,  proving  in  many  cases  very  irksome. 

A  new  insect  has  appeared  in  the  plant-house  and  on  the 
grounds,  on  various  species  of  plants,  and  may  become  a  troahle- 
some  pest.  This  is  an  imported  insect,  a  native  of  China,  a 
member  of  the  order  Hemiptera,  or  true  bugs,  and  of  the  family 
Coccidse,  or  bark-lice,  and  has  been  named  Ort/^id  insignUDd^^- 
My  attention  was  first  called  to  it  by  Mrs.  Goodell,  who  found  it 
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on  a  plant  received  from  the  plant-house,  where  it  appears  to  be  a 
common  resident.  A  more  complete  account  of  the  history  and 
habits  of  this  insect  will  be  given  at  another  time. 

Meteorological  Division. 

Much  has  been  done  toward  perfecting  plans  and  accomplishing 
the  work  decided  upon  in  our  last  report.  From  the  beginning  the 
desire  has  been  to  make  this  division  of  a  practical  and  useful 
nature,  and  the  growing  interest  which  the  public  has  manifested 
in  the  observatory  is  most  gratifying,  and  should  be  an  additional 
incentive  toward  making  the  work  one  of  general  importance. 

A  complete  set  of  telegi*aph  instruments  has  been  placed  in  the 
observatory,  and  a  loop  now  connects  the  latter  with  the  main  line 
at  the  centre  of  the  town.  This  loop  was  placed  on  a  line  of  elec* 
trie-light  poles  between  the  town  and  college,  belonging  to  the 
Amherst  Gas  Company,  the  latter  having  kindly  granted  this 
privilege,  thus  saving  considerable  expense  to  the  division,  and 
the  observatory  now  is  in  close  touch  with  the  Government 
Weather  Service. 

1?he  forecasts  for  twenty-four  hours  in  advance  are  received 
daily  about  10.30  in  the  morning,  and  are  automatically  recorded 
in  the  tower.  Signals  are  displayed  from  an  iron  pole,  37  feet  in 
height,  placed  on  top  of  the  tower,  and  can  be  seen  over  a  con- 
siderable extent  of  country.  Arrangements  have  also  been  com- 
pleted whereby  frost  warnings  may  be  telegraphed  to  the  station 
during  the  period  of  early  and  late  frosts.  The  signal  flags  were 
furnished  by  the  Weather  Bureau,  and  all  forecasts  and  frost 
warnings  are  sent  at  Government  expense. 

In  addition  to  the  large  amount  of  routine  work  connected  with 
the  observatory,  experiments  in  electro-culture  have  been  carried 
forward.  Two  years  since,  this  line  of  investigation  was  under- 
taken, but  owing  to  adverse  circumstances  the  work  was  delayed 
till  the  present  year.  At  considerable  expense  a  plot  of  ground 
has  been  furnished  with  wires  and  apparatus  for  controlling  and 
measuring  the  electric  current,  and  the  efifect  of  electricity  upon 
various  kinds  of  vegetables  has  been  carefully  watched  and  re- 
corded. The  results  of  the  experiment  will  appear  later  in  bulletin 
form,  as  it  is  too  early  to  give  in  this  report  a  full  account  of  the 
observations. 

The  Agricultural  Division. 

The  experimental  work  of  the  past  season  has  been  more  exten- 
sive than  in  any  previous  year ;  but,  owing  to  the  early  date  at 


26  AGMCULTURAIi  CX)LLEGE.  [Jan. 

which  this  report  is  made,  it  is  impossible  to  present  many  resoltt 
in  a  satisfactory  manner.  Oar  corn,  soya  bean  and  millet  oopi 
are  not  yet  harvested ;  our  silo,  though  filled,  cannot  beopcDed; 
analytical  work  and  moisture  tests  are  not  completed,  and  dsta 
have  not  been  worked  up.  The  incomplete  nature  of  this  report 
is  therefore  unavoidable. 

SoU  tests  have  occupied  a  large  share  of  attention.  These  hare 
been  confined  to  land  in  grass,  with  the  exception  of  one  acre  upon 
our  own  grounds,  which  was  sown  with  oats.  Four  tests  haie 
been  conducted  with  grass  upon  the  grounds  of  selected  farmers 
in  different  parts  of  the  State  and  one  upon  our  own  groonds.  la 
all,  the  difference  in  the  character  of  the  growth  produced  by  the 
different  fertilizers  and  combinations  of  fertilizers  has  been  a  m(»t 
marked  feature.  Wherever  potash  has  been  applied,  whether 
alone  or  in  combination  with  other  elements,  the  growth  of  the 
clovers  has  been  strong ;  and  to  a  less  degree  the  presence  of  phos- 
phoric acid  promotes  the  growth  of  the  same  plants,  while  the  oi* 
trate  increases  the  yield  of  the  grasses  proper.  Only  upon  the 
plats  receiving  potash  and  thq3e  which  received  manure  has  there 
been  any  considerable  growth  of  rowen.  These  results  which  ve 
have  obtained  indicate  that  the  conditions  controlling  the  growth 
of  clover  here  are  the  same  as  those  in  other  countries,  where  it 
has  long  been  known  that  clover  follows  potash.  The  farmer  who 
would  raise  more  of  this  invaluable  fodder  should  make  sare  that 
his  land  is  well  stored  with  potash  and  phosphates.  This  plant 
can  draw  much  of  its  nitrogen  from  the  air.  An  interesting  resalt 
of  our  experiments  with  fertilizers  upon  grass  land  is  the  demoo- 
stration  afforded  of  the  remarkable  capacity  of  soils  to  hold  even 
soluble  forms  of  potash  and  phosphoric  acid.  These  do  not  ap- 
pear to  be  diffused  laterally  to  any  considerable  extent,  remaiaing 
just  where  they  are  placed.  The  line  between  clover  and  **  do 
clover  "  on  adjoining  plats,  one  of  which  had  and  the  other  had 
not  received  any  potash,  has  been  as  true  as  it  could  be  drawn. 
The  clover  comes  up  to  the  line  and  there  stops  short. 

The  soil  test  with  oats  was  quite  unsatisfactory  on  accoant  of 
the  lodging  of  the  crop  upon  a  part  of  the  plats.  Throogboat 
the  early  stages  of  growth  the  phosphoric  acid  appeared  to  he  the 
controlling  element ;  but  upon  threshing,  it  was  found  that  the 
plats  which  had  received  potash  gave  the  largest  yields.  The  r^ 
suits,  however,  were  quite  indecisive  on  account  of  the  injoij 
from  lodging,  due  to  heavy  showers  and  wind. 

Manure  ahne  versi^  Manure  and  Potash  for  Com  has  been 
under  trial  for  the  third  year  upon  the  same  land.    The  q>piie*' 
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tioQ  where  maDure  alone  was  used  was  at  the  rate  of  6  cords  per 
acre.  Where  the  manure  and  potash  were  used,  we  applied  4 
cords  of  the  former  and  125  pounds  of  the  muriate  of  potash. 
The  crop  has  not  been  husked,  but  appears  to  be  very  even,  with 
the  probabilities  in  favor  of  the  larger  yield  where  manure  alone 
was  applied.  The  application  of  6  cords  of  manure  costs  $30. 
Four  cords  of  manure  and  the  125  pounds  of  muriate  of  potash 
cost  $22.65.    The  latter  application  will  yield  the  greater  profit. 

Special  Com  Fertilizer  has  been  under  comparison  with  a  home 
mixture  containing  more  potash.  The  crop  is  in  the  stack  and 
too  nearly  even  to  warrant  an  assumption  of  superiority  for  either. 

Drill  and  Hill  Culture  of  corn  have  been  compared  upon  one 
acre,  with  the  advantage  clearly  with  the  drill,  though  figures  can- 
not now  be  given.  The  seed  germinated  more  quickly  and  better, 
and  the  crop  was  much  more  clearly  vigorous  from  the  start. 

The  Effect  of  sowing  WhUe  Mu9tard  in  the  standing  corn  early 
in  August  has  been  under  study  upon  one  acre.  The  present  is 
the  second  year  of  this  trial ;  but  the  results  are  not  yet  striking. 
In  a  series  of  years  it  is  confidently  believed  the  effect  will  prove 
beneficial,  as  the  growing  mustard  conserves  the  nitrogen  of  the 
soil,  and  it  is  sufiAciently  hardy  to  grow  until  about  the  middle  of 
November. 

An  Experiment  with  Scarlet  Clover  used  in  a  similar  way  has 
been  begun,  but  no  results  can  be  obtained  before  another  year. 

The  two  experiments  for  the  comparison  of  the  muriate  with  the 
sulphate  of  potash  described  in  the  last  annual  report  have  been 
repeated  this  year  upon  the  same  land.  Equal  amounts  of  mate- 
rials furnishing  nitrogen  and  phosphoric  acid  are  used  upon  all 
the  plats,  and  the  same  number  of  pounds  of  actual  potash  is  ap- 
plied to  each ;  but  upon  two  of  the  4^-acre  plats  the  muriate  is 
the  compound  of  potash  used ;  on  the  other  two  the  sulphate  is 
used.  On  one  each  of  both  the  muriate  and  sulphate  plats  the 
fertilizers  were  all  spread  broadcast  and  harrowed  in ;  on  the  other 
plat  of  each  they  were  all  put  in  the  drill. 

This  year,  as  last,  the  larger  yield  is  produced  by  the  sulphate 
of  potash ;  but  the  difference  is  less  than  last  year.  Last  year 
the  quality  of  the  potatoes  raised  on  the  sulphate  was  much  better 
than  that  of  those  grown  on  the  muriate.  This  year  the  most 
careful  tests  of  a  number  of  different  parties  fail  to  detect  any 
appreciable  difference.  Both  are  of  a  very  superior  quality.  In 
appearance  the  advantage  is  with  the  potatoes  raised  on  the  mu- 
riate of  potash ;  they  average  larger  and  there  are  fewer  very 
small  ones.     The  yields  per  acre  were  as  follows :  — 
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SulphcUe  of  Potash. 

Broadcast:  Merchantable  tubers,  290.4  bnshels;  small  tabers,  S6.4 
bushels. 

Drill :  Merchantable  tubers,  344.4  bushels;  small  tubers,  15  bushels. 

Muriate  of  PoUuth, 

Broadcast:    Merchantable  tubers,  285.6  bushels;  small  tubers,  15 
bushels. 
Drill :  Merchantable  tubers,  325.8  bushels;  small  tubers,  21  boihe]& 

This  year,  as  last,  the  advantage  lies  with  drill  application,  and 
the  differences  are  even  greater  than  last  year.  The  past  season 
has  been  much  drier  than  last,  and  this,  I  think,  explains  the  tzd 
that  the  quality  of  the  potatoes  grown  on  the  muriate  is  this  year 
equal  to  that  of  those  grown  on  the  sulphate,  while  last  year  it 
was  mach  inferior.  It  does  not  seem  best  to  theorize,  however. 
This  experiment  must  be  repeated  upon  both  the  same  and  differ- 
ent soils. 

The  millets,  Panicum  cnis  goUi  and  milicu^eumj  have  bad  a  more 
extended  trial  this  season  as  crops  for  green  fodder  and  ensilage. 
The  first  proves  much  the  more  valuable  of  the  two.  It  grows 
quickly  and  gives  yields  of  10  to  14  tons  per  acre.  That  ensilaged 
last  year  made  excellent  silage,  a  sample  of  which  was  sent  to  the 
laboratory  for  analysis.  The  results  are  not  yet  received.  This 
year  both  these  millets  were  sown  June  12,  after  a  crop  of  ire 
had  been  removed.  They  were  put  into  the  silo  September  18  aod 
19,  in  alternate  layers  with  soya  beans. 

We  have  cultivated  in  small  amounts  some  twenty  varieties  of 
soya  and  other  Japanese  beans  the  past  season,  but  these  are  not 
yet  all  harvested.  It  is  thought  that  the  early  white  and  the  me- 
dium green  and  black  varieties  first  cultivated  here  will  prove  as 
valuable  as  any.  The  first  gives  a  fine  yield  of  seed.  The  others 
have  ripened  perfectly  for  the  last  five  years,  but  are  a  little  lat€ 
for  this  section.  They  appear  to  be  valuable  varieties  for  fodder 
or  for  ensilage. 

The  appearance  of  tubercles  which  are  known  to  be  connected 
with  the  assimilation  of  atmospheric  nitrogen  upon  the  roots  of 
some  varieties  under  cultivation  last  year  and  not  upon  others  led 
us  to  undertake  investigations  to  determine  the  causes  of  this  dif- 
ference. A  crop  with  these  tubercles  upon  its  roots  can  take  free 
nitrogen  from  the  air,  but  without  them  it  is  powerless  to  do  so ; 
hence  the  interest  of  the  inquiry.  A  large  number  of  plats  in  dif- 
ferent localities,  a  number  of  pots  of  plants  and  several  varieties  of 
beans  have  been  under  cultivation  for  the  purposes  of  this  stodj, 
but  our  work  is  not  sufiSciently  advanced  to  enable  me  to  report. 


1894.]  PUBLIC  DOCUMENT  — No.  31.  29 

The  possibility  of  raising  good  seed  of  Canada  and  other  field 
peas  and  of  spring  vetches  has  been  tested  with  favorable  results 
for  the  peas  and  unfavorable  for  the  vetches.  The  peas  can  be 
raised  for  much  less  than  the  usual  market  price  of  such  seed. 

The  experiment  for  the  comparison  of  fertilizers  with  manures 
as  top-dressing  for  grass  lands  has  been  continued,  this  being 
the  fourth  year.  There  have  been  seven  half-acre  plats  and  three 
quarter-acre  plats.  Three  plats  have  received  an  application  in 
early  spring  of  a  mixture  of  bone  meal,  muriate  of  potash  and  nitrate 
of  soda,  in  amounts  varying  on  the  different  plats  as  follows :  Bone 
meal,  300  to  400  pounds  ;  muriate  of  potash,  160  pounds  in  all  cases, 
and  nitrate  of  soda,  150  to  200  pounds.  Four  plats  were  top- 
dressed  with  good  manure  at  the  rate  of  3  cords  per  acre.  Three 
plats  received  nothing  and  have  received  nothing  for  four  years. 
The  average  increases  per  acre  over  the  nothing  plats,  which  served 
as  a  basis  of  comparison,  were  as  follows :  — 

For  the  fertilizer:  First  cutting,  2,115  pounds ;  rowen,  334  pounds. 
For  the  manure :  First  cutting,  1,650  pounds ;  rowen,  605  pounds. 

The  fertilizers  applied  cost  from  $12  to  $13  per  acre,  and  gave 
a  total  increase  of  2,449  pounds  of  hay.  The  manure,  if  pur- 
chased and  applied,  would  have  cost  $18  per  acre,  and  it  produced 
a  total  increase  of  2,255  pounds  of  hay.  It  should  be  remembered 
in  drawing  conclusions  that  these  plats  have  respectively  been  re- 
ceiving manure  and  fertilizer  for  four  years.  This  year,  as  in 
previous  ones,  the  fertilizers  have  given  the  more  profitable  in- 
crease in  the  crop. 

We  have  established  a  grass  garden  which  contains  all  the  lead- 
ing varieties  of  grasses  and  clovers.  We  have  made  extensive 
collections  of  both  fresh  and  salt  marsh  grasses  and  sedges ;  and 
also  a  large  collection  of  the  seeds  of  weeds  commonly  found  in 
mowings,  with  a  view  to  future  experiments. 

During  the  early  spring  an  experiment  was  begun  with  eight 
cows,  divided  into  two  lots  of  four  each,  to  test  the  relative  value 
of  cotton-seed  meal  and  soya-bean  meal  as  food  in  a  well-balanced 
ration  for  milch  cows.  The  experiment  continued  six  weeks  in 
two  periods  of  three  weeks  each,  the  yield  of  the  last  two  weeks 
of  each  period  only  being  counted.  Omitting  all  details,  the  lead- 
ing results  are  the  following :  — 

1.  The  cows  on  the  soya-bean  meal  gave  rather  the  most  milk. 

2.  The  cotton-seed  meal  gave  more  spaces  of  cream  as  read  in 
the  Cooley  can. 

3.  This  cream,  when  cotton-seed  meal  was  fed,  was  much  more 
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dilate  than  when  soya-bean  meal  was  fed,  the  line  of  demarkation 
being  maeh  less  perfectly  defined. 

4.  Chemical  analyses  showed  the  cream  from  the  cows  fed  oo 
soya-bean  meal  to  be  the  richer,  the  figures  being:  Soya-bean 
cream,  butter  fat,  17.83  per  cent;  ootton-seed  meal  cream, batter 
fat,  17.09  per  cent. 

5.  To  make  one  pound  of  butter  required  on  the  average  7.27 
spaces  of  cotton-seed  cream  and  6.27  spaces  soya-bean  cream. 

6.  The  cotton-seed  butter  was  of  firmer  texture  than  the  other, 
but  was,  by  the  verdict  of  three  families  working  independeotlj 
and  without  knowledge  of  the  nature  of  the  difference  between  the 
samples,  decidedly  inferior  to  that  made  from  the  soya-bean 
cream.  The  latter  was  of  a  higher  color  and  mnch  more  agree- 
able texture  and  flavor.  The  cotton-seed  butter  had  a  greasT 
feeling  in  the  mouth,  while  the  other  was  of  agreeable  texture. 

7.  A  larger  percentage  of  the  total  fat  in  the  milk  was  recov- 
ered in  the  cream  from  the  cows  fed  on  cotton -seed  meal  than  in 
the  cream  from  those  fed  on  bean  meal. 

Below  are  given  tables  which  show  in  detail  the  leading  results 
of  the  experiment :  — 

First  Lot  of  Cows, 


Total  Amount  or  Food  Consumsd.  ' 

!       .■ 

5- 

>    o 

< 

Yield. 

PERIOD. 

■ 

m 

• 

1 

s 

• 

1=- 

Boya    Bean 
Ileal. 

i   i 

i        5 

Flnt,    . 
Beeond, 

Lbs.  Oz. 

640  8 

641  12 

Lbs.  Oz. 
1,639  - 

1,606  - 

Lbs.  Oz. 
323  12 

323  12 

Lbs.  Oz. 
203    - 

Lbe.  Oz. 
215    4 

1 

Lb«.Oz. 
82    Hi 

71    13i 

Lbt. 
»49.76 

MO.SO 

1 
i 

Lte.  Oz.  Spaas. 
1,146  U  SU.7i 

1,106    S<S» 

1 

Second  Tjot  of  Cows. 


Flnt,    . 
Beeond, 


Lbs.  Oz.l  Lbs.  Oz.  Lbs.  Oz. 


664  12 

663    - 


1,58012 
1,484   - 


820 

202 


4 

4 


Lbs.  Oz.|  Lbs.  Oz, 
-    -  ;  211  12 

211  12 


Lbs.  Oz 
07  12| 


Lbs. 
036 


UM.OS.   SfMffS. 

1,018  4  '  8K.9 


134      \  043.25   i  1,014  8    31S.S 


It  would  appear  from  this  experiment  that  the  soya-bean  meal 
is  superior  to  cotton-seed  meal  as  a  food  either  for  milk  or  batter 
production.  If  further  work  establishes  this  conclusion,  it  iie> 
within  the  power  of  Massachusetts  farmers  to  raise  the  concen- 
trated nitrogeneous  food  needed  for  their  animals. 

During  the  past  season  this  department  has  sold  to  farmers  in 
this  State,  at  prices  barely  sufficient  to  cover  cost,  a  oonsiderabk 
quantity  of  the  seeds  of  the  three  millets,  tfoZtcum,  cms  ^Ui  and 


1894.] 


PUBLIC  DOCUMENT  — No.  81. 


31 


mUiaceum  and  of  soya  beans  of  the  early  white  variety.  We  shall 
solicit  reports  on  these  crops  for  future  publication  of  the  farmers' 
verdict. 

Annual  Statement  of  the  Hatch  Fund, 

Far  the  Tear  Ending  June  30, 1893, 

Bj  Oborob  F.  Mills,  TreMorer  pro  tempore. 

Cash  received  from  the  United  States, . 

agricultural  department, 
M.  A.  C.  farm,       • 
expense  account,   . 
chemical  department,    . 
M.  A.  C.  labor  fund, 


Cash  paid,  salaries, 
library, . 
labor,    • 

freight  and  express, 
printing, 
incidentals,   . 
supplies, 

chemical  apparatus, 
postage,         •        • 
travelling  expenses, 
bam, 
furniture. 


i 

$15,000  00 
511  79 

3  74 

10  66 

14  17 

63  40 

$15,603  76 
$4,546  98 
84  18 

4,969  29 
108  38 

1,189  61 

1,219  94 

2,864  48 

60  00 

109  75 

116  70 

750  00 

84  50 
$15,603  76 

Amhbrst,  Ma88.,  Sept.  23, 1893. 

I,  the  undersigned,  duly  appointed  Auditor,  do  hereby  certify  that  I 
have  examined  the  books  and  accounts  of  the  Hatch  Experiment  Station 
of  the  Mass.  Agi-icultural  College  for  the  fiscal  year  ending  June  80, 
1893 ;  that  I  have  found  the  books  well  kept  and  tiie  accounts  correctly 
classified  as  above,  and  that  the  receipts  for  the  time  named  are  shown 
to  be  $15,603.76  and  the  corresponding  disbursements  $15,603.76.  All 
of  the  proper  vouchers  are  on  file  and  have  been  by  me  examined  and 
found  to  be  correct,  there  being  no  balance  to  be  accounted  for  in  the 
fiscal  year  ending  June  30, 1893. 

CHARLES  A.  GLEASON,  Auditor. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  from  the  books  of 
account  of  the  Hatch  Experiment  Station  of  the  Massachusetts  Agricult* 
mral  College.  George  F.  Mills,  Treasurer  pro  tern. 


I  hereby  certify  that  George  F.  Mills  is  the  treasurer  pro  tern,  of  the 
Massachusetts  Agricultural  College,  and  that  the  above  is  his  signature. 
[Seal.]  Henrt  H.  Goodell, 

President  Massachusetts  Agricultural  College. 
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Gifts. 

From  State  Expeeuhent  Station,  collection  of  concentrated  food- 
stuffs. 

William  Deering  &  Co.  of  Chicago,  Giant  mower. 

William  I.  Marshall  of  Chicago,  Ruggles  rotary  cultivator. 

Gilbride  Sc  Gray  of  Boston,  old  wooden  plow. 

German  Kali  Works  of  New  York,  collection  potash  min- 
erals. 

Peter  Henderson  &  Co.  of  New  York,  collection  grass  and 
clover  seeds. 

Chilian  Nttrate  Combination,  two  bags  (200  pounds) 
Chilian  95  per  cent,  nitrate  of  soda. 

Charles  L.  Flint  (M.  A.  C,  '81)  of  Boston,  crayon  portrait 
of  President  Charles  Louis  Flint. 

H.  Heaton,  Esq.,  of  Amherst,  facsimile  of  Shakespeare's 
will. 

Luther  W.  Smith  (M.  A.  C,  '93)  of  Ashfield,  picture  of 
Tennyson. 

C.  D.  Warner  (M.  A.  C,  '81)  of  Amherst,  mathematicsl 
prize  for  1894. 

The  Western  Alumni  Association,  rhetorical  prizes  for 
1894. 

William  B.  Court  of  Montreal,  sixty-one  volumes  standard 
fiction. 

John  R.  Perrt  (M.  A.  C,  '93)  of  Boston,  picture  of  foot- 
ball team,  1892. 

Charles  A.  GtOODrich  (M.  A.  C,  '93)  of  Hartford,  Ct., 
picture  of  base-ball  team,  1893. 

AooiE  Life  Board,  picture  of  Aggie  Life  Board,  1892-93. 

Agricultural  College  Base-Ball  Team,  picture  of  team, 
1892. 

Agricultural  College  Glee  Club,  picture  of  club,  1891--92. 

Agricultural  College  Orchestra,  picture  of  orchestra, 
1892-93. 

William  Trelease  of  St.  Louis,  Mo.,  '^  Further  Studies  of 
Yuccas  and  Their  Pollination." 

Miss  M.  A.  Brown  of  Southampton,  England,  **  Life  and 
Reminiscences  of  John  Rogers." 

Massachusetts  Society  for  Promoting  Agriculture,  ''Law 
of  the  Roadside :  How  to  Protect  our  Landscape." 

Hon.  George  F.  Hoar  of  Washington,  D.  C, ''  Compendium 
of  Eleventh  Census  "  ;  ''  Revised  Statutes  of  the  United 
States  "  ;  ((  Supplement  to  Revised  Statutes  of  the  United 
States." 
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From  Lieat.  Walter  M.  Dickinson  of  Amherst,  '^  Freshman  and 
Senior." 

William  H.  Whitmore  of  Boston,  '•  Report  of  Record  Com- 
missioners of  City  of  Boston,  1769-75." 

Charles  S.  Plumb  (M.  A.  C,  '82)  of  La  Fayette,  Ind., 
^'How  Science  is  Helping  the  Farmer." 

Hon.  Edmund  H.  Benni:t  of  Boston,  *'  Massachusetts  Farm 
Law." 

Miss  Eleanor  A.  Ormerod  of  Spring  Grove,  England,  ^*  In- 
jurious Insects  and  Common  Farm  Pests." 

L.  B.  TovTNSEND  of  Ionia,  Mich.,  ''American  Rambouillet 
Record." 

GiNN  &  Co.  of  Boston,  ^'  Answer  to  the  Question,  What  is 
Poetry  ?  " 

Thomas  B.  Wales  of  Boston,  "  Proceedings  of  the  Holstein- 
Friesian  Association  of  America." 

B.  M.  Lelong  of  Sacramento,  CaL,  ''  Report  on  the  Impor- 
tation of  Parasites  and  Predaceous  Insects,  by  the  State 
Board  of  Horticulture." 

John  Speir  of  Newton,^  Glasgow,  Scotland,  "  Field  Cultiva- 
tion of  the  Potato  "  ;  <<  Mechanical  Milking  Apparatus  "  ; 
''  Depth  at  which  Grass  Seed  should  be  sown." 

Carpenter  &  Morehouse  of  Amherst,  nine  bound  volumes 
of  *'  Amherst  Record." 

Henrt  Wallace  of  Des  Moines,  Iowa,  "  Clover  Culture." 

William  H.  Bowker  (M.  A.  C,  '71)  of  Boston,  "  The  Har- 
vest of  the  Sea." 
David  P.  Penhallow  (M.  A.  C,  '73)  of  Montreal,  *'  Trees 
and  Shrubs  of  Northern  Japan." 

H.  Holt  ^  Co.  of  New  York,  ^^Representative  English 
Literature." 

Albert  A.  Pope  of  Boston,  ''  Catalogue  of  Books,  etc.,  on 
the  Construction  and  Maintenance  of  Roads,  and  Road- 
making  as  a  Branch  of  Instruction." 

Joseph  B.  Lindset  (M.  A.  C,  '83)  of  Amherst,  "Unter- 
suchung  iiber  Holz  u.  Holz-Sulfit  Fliissigkeit " ;  '^Agri- 
cultural Experiment  Stations  of  Germany";  '^ Composi- 
tion of  Wood." 

Massachusetts  Woman  Suffrage  Association,  two  pam- 
phlets on  woman  sufifrage. 

Edgar  H.  Libbt  (M.  A.  C,  '74)  of  New  York,  ^'American 
Gardening"  for  1893. 

S.  W.  NiOKERSON  of  Boston,  ^^  The  Financial  Independence 
of  the  United  States." 
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From  W.  Atlee  Burpbs  &  Co.  of  Philadelphia,  Pa.,  ^^  Manures: 

How  to  Make  and  How  to  Use  Them." 
Meadville  Theological  School,   Gladwin's  ^^  Tools  aod 

the  Man." 
George  B.  Knapp  of  Auburndale,  three  volamea  *^  History 

of  North  American  Birds." 
Sir  John  B.  Lawes  of  Rothamsted,  England,  ^^Allotments 

and  Small  Holdings." 
Arthur  A.  Brigham  (M.  A.  C,  '78)  of  Sapporo,  Japan, 

*'  Our  Native  Birds  of  Song  and  Beanty." 
Topographical  Commission,  ^^Atlas  of  Massachusetts,  1884 

-90." 
RoTAL  Society  of  Canada,  tenth  volume  of  ^^  Transactions." 

Also  the  following  papers  and  periodicals  from  the  pub- 
lishers :  ''  The  Massachusetts  Ploughman,"  <*  The  American 
Cultivator,"  «*  The  New  England  Farmer,"  "The  American 
Veterinary  Review,"  **  The  American  Garden,"  *«  The  Poul- 
try Monthly,"  «*The  Mirror  and  Farmer,"  "The  American 
Grange  Bulletin,"  **The  Farm  and  Home,"  **The  Home 
Farm,"  *«  The  Ohio  Practical  Farmer,"  "  The  Orange  Judd 
Farmer,"  ««The  New  England  Homestead,"  "The  Swine 
Breeder's  Journal,"  **  Louisiana  Planter.'' 

The  college  has  been  well  represented  in  several  depart- 
ments at  the  World's  Fair.  In  the  forestry  building,  the 
timber  and  trimmings  for  the  Massachusetts  Bay  window 
were  furnished  by  Mr.  John  W.  Howland  under  the  super- 
vision of  the  president ;  and  the  sections  of  logs,  forty-seven 
in  number,  each  2^  feet  in  length  by  12  inches  in  diameter, 
representing  the  trees  of  the  State,  were  procured  by  stu- 
dents under  the  direction  of  Professor  Maynard.  In  addi- 
tion to  the  above,  the  following  exhibit  was  made :  — 

A  map  of  the  college  grounds,  locating  buildings  and  roads. 

Models  of  fruit  and  vegetables  illustrating  progress  in  horti- 
culture. 

Model  of  the  squash  used  in  determining  the  expansive  power 
of  the  growing  cell,  together  with  the  apparatus  employed. 

Apparatus  used  in  determining  the  force  and  flow  of  sap. 

Endless  roller  chart  prepared  by  Professor  Maynard  and  used 
in  botanical  lecture  room. 

Clastic  model  of  the  horse. 
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Photographs  of  buildings  and  lecture  rooms. 
Photographs  of  dififerent  college  organizations. 
Bound  volumes  of  coUege  and  station  literature. 
Thirteen  boxes  soils. 

Exhibit  of  plants  and  seeds  (Japanese  and  native). 
Boxes  containing  prepared  specimens  of  the  gypsy  moth  in  all 
stages  of  development. 

Photographs  illustrating  ravages  of  the  same. 

In  addition  to  the  catalogae  and  customary  reports  from 
the  treasurer  and  military  department,  I  have  the  honor  to 
append  a  paper  translated  by  Dr.  Edwin  W.  Allen ,  on  a  sub- 
ject of  practical  importance  to  every  farmer,  ^'On  the  True 
Value  of  Green  Manuring,"  by  Prof.  Julius  Kiibn,  director 
of  the  Agricultural  Institute  at  Halle,  Germany. 

Respectfully  submitted,  by  order  of  the  trustees, 

HENRY  H.  GOODELL, 

Frfisideftt. 
Amhbbst,  October,  1883. 
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TREASURER'S  REPORT. 


George  F.  Mills,  Treasurer  of  IfaasachusetU  A^kuUuralCc^) 
for  Nine  MontJiSj  Jan.  2,  1893^  to  Oct.  1, 1893. 


BeoelTed. 


Cash  on  hand,     . 

Term  bill,  . 

Botanical  department^ 

Farm, . 

Expense,     . 

Laboratory, 

Salary, 

Endowment  fund, 

State  scholarship  fund, 

Hills  fund, 

Grinnell  prize  fund. 

Whiting  Street  fund, 

Mary  Robinson  fund, 

Gassett  scholarship  fund,  . 

Bumham  emergency  fund. 

Labor  fund. 

Extra  instruction. 

Insurance,  .... 

Advertising,       . 

Columbian  Exposition, 

Investment,  N.  Y.  C.  &  H.  R.  R 

Special  appropriation,  dam. 

Special  appropriation,  fertilizer  botanical 

department, 

Special  appropriation,  cold  grapery. 
Special  appropriation,  museum  cases. 
Special  appropriation,  heating  Hatch  bam, 
Cash  on  band,  Oct.  1, 1898, 


R.  stock. 


f5,042  32 

3,694  96 

4,188  12 

4,261  06 

769  81 

820  75 

187  50 

5,263  33 

7,600  00 

348  92 

37  60 

20  00 

35  08 

124  30 
2^00  00 


51  60 


$34336  26 


PiM. 


$848  86 
6,04S46 

5,152  23 

23188 

4,i74  73 


225  70 
50  00 
25  00 
60  00 

15  00 

2,783  30 

808  0^0 

1,474  48 

20  00 

5160 

50  00 

1,726  42 

687  56 
204  42 
457  16 
200  0" 
14147 

|34<835  2o 


This  is  to  certify  that  I  have  this  day  examined  the  accounts  of  Geobgs 
F.  Mills,  treasurer  pro  tern,  of  the  Massachusetts  Agricultural  Collegei 
from  Jan.  1, 1893,  to  Oct.  1,  1893,  and  find  the  same  correct,  properij 
kept  and  youched  for,  the  balance  in  the  treasury  being  one  bondred 
and  forty-one  and  47-100  dollars  ($141.47),  which  sum  is  shown  to  be  in 
the  bank. 

CHARLES  A.  GLEASON,  AudiUfr. 

Ahhbrst,  Oct.  4, 1883. 
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Cash  Balancb,  ab  shown  bt  the  Tbkasurer^s  Statement,  belongs 

TO  THE  Following  Accounts  : 

Gassett  scholarship  fund, |44  70 

Bumham  emergency  fond, *      96  77 

fUl  47 

Bills  Receiyable,  Oct.  1,  1898. 

Farm,                 |5  19 

Term  bill,  .       ' 1,901  02 

Laboratory, 160  07 

Botanical, 970  89 

Labor  f  and, 683  16 

t8,609  88 

Bills  Patable,  Oct.  1,  1893. 

Hills  fund, $319  63 

Grinnell  prize  fund, 20  00 

Whiting  Street  fund, 49  91 

Mary  Robinson  fund, 161  40 

Bumham  emergency  i'und, 12  53 

Farm, 390  42 

Term  bill, 618  86 

Botanical, 720  83 

Expense, 1,769  94 

$3,963  41 

INYENTOBT  —  REAL  ESTATE. 

Land. 

Cost. 

College  farm, $37,000  00 

Pelham  quarry, .......  600  00 

Bangs  property, 2«626  00 

$40,025  00 

Buildings, 

Cost. 
Laboratory, $10,360  00 

Botanic  museum, 5,180  00 

Botanic  bam, 1,500  00 

Durfee  plant-house  and  fixtures,      .        .        .  12,000  00 

Small  plant-house  and  fixtures,  with  vegetable 

cellar  and  cold  grapery,     ....  4,700  00 

Tool-house, 2,000  00 

AmounU  carried  forward^      .  .        $35,740  00  $40,025  00 
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AmourUa  brought  forward^     .        .  $35,740  00  |40J02500 

North  college, 36,000  00 

Boarding-boose, 8,000  00 

South  dormitory, 37,000  00 

Graves  house  and  barn, 8,000  00 

Farmhouse, 4,000  00 

Farm  bams  and  shed,        .....  14,500  00 

Stone  chapel, 31,000  00 

Drill  hall 6,500  00 

President's  house, 11,500  00 

Four  dwelling-houses  and  shed,  purchased  with 

farm, 10,000  00 

202,24000 

1242,265  00 

PEBSONAL  PBOPSRTT. 

Botanical  department, I1135S  00 

Farm 22,856  00 

Laboratory, 3,469  00 

Natural  history  collection, 4,758  79 

Veterinary  department, 1,443  S9 

Agricultural  department, 3,006  00 

Pliysics 5,471  a 

Library 14^  00 

Fire  apparatus, 500  OQ 

Boarding-house, 200  00 

Books  and  furniture  in  treasurer's  office,      .        .        .  52S  65 

$67,763  11 

SUHH^RT  STA.TEMENT. 

Assets. 

Total  value  real  estate,  per  inventory, $242,265  00 

Total  value  personal  property,  per  inventory,      .        .  67,783  11 

Bills  receivable,  per  inventory, 3,609  8S 

$313,657  94 

lAabUUies, 
Bills  payable,  per  inventory, 3,963  41 

$309,694  5S 

Maintekakcb  Funim. 

Technical  education  fund.  United  States  grant,      $219,000  00 
Technical  education  fund,  State  grant, .        .        .    141,575  35 

$360«575  85 
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By  law  two-thirds  of  the  income  from  these  funds  is  paid  to 
the  treasurer  of  the  college,  and  one-third  to  the  Institute 
of  Technology.  Amount  received  by  college  treasurer, 
January  1  to  October  1 f6,263  83 

Hills  fund,  the  gift  of  Messrs  L.  M.  and  H.  F.  Hills  of  Am- 
herst, now  amounts  to  (8,642.  By  conditions  of  the  gift 
the  income  is  to  be  used  for  the  maintenance  of  a  botanic 
garden.    Income  from  January  1  to  October  1,   .        .        .        348  92 

Scholarship  Funds. 

State  scholarship  fund,  1 10,000.  This  sum  was  appropriated 
by  the  Legislature  in  1886,  and  is  paid  in  quarterly  pay- 
ments to  the  college  treasurer.  Amount  received,  Jan.  1 
to  Oct  1, 1893, 5,000  00 

Annual  State  appropriation  of  |10,000.  This  sum  was  appro- 
priated by  the  Legislature  of  1889  for  four  years,  and  con- 
tinued by  the  Legislature  of  1892  for  another  four  years, 
for  the  endowment  of  additional  chairs  of  instruction  and 
for  general  expense.  Five  thousand  dollars  of  this  sum 
was  set  apart  as  a  labor  fund,  to  provide  for  payment  for 
labor  performed  by  needy  and  worthy  students. 

Annual  State  scholarship.    Appropriation  received  January  1 

to  October  1, 2,500  00 

Labor  fund,  received  January  1  to  October  1 , .        .        .        .     2,600  00 

Mary  Robinson  fund  amounts  to  $858.  This  fund  was  given 
without  conditions.  The  income  from  it  has  been  appro- 
priated for  scholarships  to  worthy  and  needy  students.  In- 
come from  January  1  to  October  1, 35  08 

Gassett  scholarship  fund,  1 1,000.  This  sum  was  given  by  the 
Hon.  Henry  Gassett  as  a  scholarship  fund. 

Prize  Funds. 

Grinnell  prize  fund,  1 1,000.  This  fund  is  the  gift  of  ex-GrOV- 
emor  William  Claflin,  and  is  called  Grinnell  fund  in  honor 
of  his  friend.  The  income  is  appropriated  for  two  prizes 
to  be  given  to  the  two  members  of  the  graduating  class 
who  pass  the  best  examinations  in  agriculture.  Income 
from  January  1  to  October  1, •         37  50 

Miscellaneous  Funds. 

Whiting  Street  fund,  |1,000.  This  fund  is  a  bequest  without 
conditions.  To  it  was  added  |260  by  vote  of  the  trustees  in 
January,  1887,  the  interest  accrued  on  the  bequest.  Amount 
of  fund,  Oct  1, 1893,  |1,260.  Income  from  Jan.  1  to  Oct.  1, 
lo«7u,        .•••.*..«••  20  00 


Amount  carried  forward^ 116,704:  83 
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Amount  brought  forward^ |15,704  S3 

Libnury  f and,  for  use  of  the  library,  Oct  1,  1893,  $8,490 JO. 
Deposited  in  Amherst  Savings  Bank. 

Biuiiham  emergency  fond,  $5,000.  This  f and  is  a  bequest  of 
Mr.  T.  O.  H.  P.  Bumham,  late  of  Boston.  It  was  made 
without  conditions.  The  trustees  of  the  college  have  voted 
that  the  fund  be  kept  intact,  and  that  the  income  from  it  be 
used  by  the  trustees  for  such  purposes  as  they  believe  to  be 
for  the  best  interests  of  the  college.  Income  from  January 
1  to  October  1, m  30 


$15329  13 


To  this  sum  must  be  added  amount  of  tuition  and  room  rent,  and 
receipts  from  sales  of  farm  and  botanic  gardens.  These  amounts  can 
be  learned  from  treasurer's  statement,  tuition  and  room  rent  being 
included  in  term  bill  account. 

Rep(yrt  of  MorriU  Fund^  Oct.  i,  1893. 

189t.  RECEIFTS. 

April   9.  Cash  received  of  State  treasurer,    ....  f  10^  00 

June  25.  Cash  received  of  State  treasurer,    ....  22,000  00 

Sept.  15.  Cash  received  of  State  treasurer,    ....   12,000  00 

Oct     14.  Cash  received  of  W.  B.  Clarke  &  Co.,    ...          S  00 


Aug.    5.    Cash  received  of  State  treasurer,    ....   12,666  66 
Total  receipts, $56,668  66 

Expenditures,  April  1,  1892,  to  Oct.  1,  1893. 

Agriculture. 

Instruction, $2,500  00 

Apparatus, 4,199  68 

Machinery, 276  50 

Text-books  and  reference  books,      •         4,067  10 
Stock  and  material,    .        .        .        .  2,618  50 

$13,661  78 

English  Language. 

Instruction, $2,500  00 

Apparatus,  .    '   .  225  20 

Machinery, - 

Text-books  and  reference  books,  1,208  23 

Stock  and  material,   ....  387  75 

4,821  18 

Amounts  carried  forward^      ....  $17,982  96  $56,668  66 
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AmoutOs  brought  forward,     .       .  117,982  96  tfi6,668  66 

MaihemcUical  Science. 

Instruction, 

Apparatus, ~ 

Machinery, - 

Text-books  and  reference  books,  $67  16 

Stock  and  material,   .... 

67  16 

Physical  Science, 

Instruction, $2,500  00 

Apparatus, 5,533  45 

Machinery,         ....  - 

Text-books  and  reference  books,      .  726  54 

Stock  and  material,    ....  265  28 

9,025  27 

Natural  Science. 

Instruction, f  7,500  00 

Apparatus, 3,403  66 

Machinery, - 

Text-books  and  reference  books,      .         5,212  40 
Stock  and  material,   ....  13  80 

16,129  86 

Economic  Science. 
Instruction,        .*.... 

Apparatus, 

Machinery, - 

Text-books  and  reference  books,      .  |640  89 

640  89 

Mechanic  Arts. 

Instruction, 

Apparatus, $75  60 

Machinery, * 

Text-books  and  reference  books, 
Stock  and  material,    .... 

75  60 

Cash  on  hand,  Oct  1, 1893,         ....  12,746  92 

$56,668  66  $56,668  66 
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REPORT  OF  THE  PRESIDENT  OF  THE  MASSACHUSETTS 
AGRICULTURAL  COLLEGE  TO  THE  SECRETARY  OF  AG- 
RICULTURE AND  THE  SECRETARY  OF  THE  INTERIOR. 
AS  REQUIRED  BY  ACT  OF  CONGRESS  OF  AUGUST  » 
1890,  IN  AID  OF  COLLEGES  OF  AGRICULTURE  AND  THE 
MECHANIC  ARTS. 

I.  Condition  and  Progress  of  the  Institution^   Year  ended  Jum 

30,  1893. 

The  Massachusetts  Agricultural  College  has  uever  been  m  a 
more  prosperous  condition  than  during  the  year  eAding  June  30« 
1893.  There  was  a  total  attendance  of  193,  with  increasing  nnm- 
bers  of  resident  graduates.  Large  additions  haye  been  made  to 
the  library  and  to  the  equipment  in  all  departments,  particularW 
in  those  of  agriculture,  botany,  zoology,  chemistry  and  electricitj. 
Five  new  instructors,  assistants  in  the  chairs  of  agriculture,  math- 
ematics, botany,  English  and  chemistry,  have  been  added  to  the 
faculty,  and  the  general  course  of  study  has  been  greatly  modified. 
The  studies  of  the  senior  year  have  been  made  elective,  with  choice 
of  courses  in  electricity,  forestry,  cryptogamic  botany,  German, 
chemistry,  entomology,  mathematics,  veterinary  and  social  sci- 
ence. A  short  course  of  two  years  has  been  established,  and  a 
graduate  coui*se  leading  to  the  degree  of  M.S. 

II.  Receipts  for  and  during  the  Tear  ended  June  30,  1893, 

1.  State  aid :  (a)  Income  from  endowment,  ....  $3,808  62 

(6)  Appropriation  for  current  expenses,          .   10,000  00 
(c)  Appropriations  for  building  or  other  spe- 
cial purposes, 8,000  00 

2.  Federal  aid :  (a)  Income  from  land  grant,  act  of  July  S, 

1862, 7,833  55 

(6)  For  experiment  stations,  act  of  March  2, 

'  1887,    , 10,000  00 

(c)  Additional  endowment,  act  of  August 

30,1890 12,000  00 

3.  Fees  and  all  other  sources, 760  CO 

Total  receipts, 161,892  57 

III.  Expenditures  for  and  during  the  Tear  ended  June  30, 1893. 

1.  College  of  agriculture  and  mechanic  arts,      .        .        .     $41,892  57 

2.  Experiment  station, 10,000  00 

Total  expenditures,         .  $61,892  57 
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IV.     Property   and   Equipment^    Year 

ended    June 

30,    1893. 

Agricultural  department  — 

Value  of  buildings, 

$200,540  00 

Of  other  equipment, 

>        • 

64,211  73 

Total  number  of  acres,   . 

1        • 

884 

Acres  under  cnltivation, . 

•        • 

244 

Acres  used  for  experiments, 

1        • 

58 

Value  of  farm  landa* 

• 

•  10,025  00 

V.     Faculty  during  the  Yecur  ended  June  30,  1893. 

Mali.  Fkmals. 

1.  College  of  Agriculture  and  Mechanic  Arts:  Collegiate 

and  special  clashes, 12  - 

2.  Number  of  staff  of  Experiment  Station,         ...        9  3 

Total,  counting  none  twice, 21  3 

VI.     Students  during  the  Year  evided  June  30,  1893. 

Male.  Fbxalb. 

1.  College  of  Agriculture  and  Mechanic  Arts :  Collegiate 

and  special  classes, 173  1 

2.  Graduate  courses, 19  - 

Total,  counting  none  twice, 192  1 


VII.    Library,   Year  ended  June  30,  1893. 

1.  Number  of  bound  volumes,  June  30, 1892,     . 

2.  Bound  volumes  added  during  year  ended  June  30, 1893, 


Total  bound  volumes, 


•11.640 
•2,400 

14,040 


*  Pamphlets,  none. 
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MILITARY  DEPARTMENT. 


Amhbrbt,  Mass.,  SepL  30,  1893. 
To  President  H.  H.  Ooodbll. 

Sir  :  —  I  have  the  honor  to  submit  the  following  report,  pertain- 
ing to  the  military  department  of  the  college,  for  the  year  ending 
Sept.  30,  1 893  :  — 

Since  my  last  report,  dated  Dec.  31,  1892,  a  new  floor  has  been 
laid  in  the  drill  liall,  wher%  it  was  much  needed.  For  this  parpose 
the  State  Legislature  appropriated  $500  at  its  last  session.  The 
floor  is  of  North  Carolina  pine,  riff  sawed,  and  has  added  veir 
much  to  the  appearance  of  the  hall.  I  would  heartily  recommend 
that  as  soon  as  practicable  a  gallery  be  placed  across  the  soutti 
end  of  the  hall,  there  now  being  no  place  for  visitors  except  on 
the  floor,  where  they  are  able  to  see  very  little  and  are  also  fre- 
quently in  the  way  during  drill. 

Word  has  been  received  from  the  War  Department  that  the 
college  will  soon  be  supplied  with  two  3.2-inch  breech-loading 
guns,  to  replace  the  obsolete  12-pound  Napoleons  now  in  use. 
These  guns  will  be  of  great  practical  value  to  the  college,  as  the 
cadets  can  then  be  drilled  in  the  use  of  breech-loading  field  guns, 
which  are  now  the  only  ones  used  by  the  artillery  for  field  service. 

Application  has  also  been  made  for  twenty  more  Springfield 
cadet  rifles ;  this  was  made  necessary  by  the  increase  in  the  dqid- 
'ber  of  students  at  the  commencement  of  the  present  college  year. 

The  following  is  a  list  of  the  United  States  Government  prop- 
erty JBOw  on  hand  :  — 

2  light  12-pound  bronze  guns  and  implements.' 
2  8-im'h  mortars,  with  implements. 
2  gun  carriages. 
2  gun  cnissoDs. 
2  mortar  beds- 
2  mortar  platforms. 
127  Springfield  cadet  rifles. 
125  infantry  accoutrenieDts.  sets. 
31  headless  shell  extractors. 
200  blank  cartridges  for  field  guns 
10,000  metallic  ball  cartridges. 
],600  metallic  blank  cartridges. 

600  friction  primers. 
4,000  pasters,  white  and  black. 
125  targets,  A  and  B. 
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Theoretical  and  Practical  Instruction. 

Theoretical  —  The  Btadents  of  the  senior  class  are  reqaired  to 
attend,  one  hour  each  week  dariog  the  fall,  winter  and  spring 
terms,  theoretical  instruction  in  the  art  and  science  of  war.  Dur- 
ing the  past  year  this  consisted  of  recitations  in  the  Infantry  Drill 
Regulations,  recitations  in  Wheeler's  Art  and  Science  of  War,  and 
a  course  of  lectures  on  the  following  subjects :  Armies,  their  com- 
position, etc. ;  army  administration,  military  law  and  explosives. 

Owing  to  the  limited  time  placed  at  my  disposal,  it  is  my  in- 
tention during  the  present  year  to  use  only  the  Infantry  Drill 
Regulations  as  a  text-book,  and  give  all  other  instruction  by 
lecture.  I  shall  thus  be  enabled,  in  addition  to  the  subjects  dis- 
cussed during  the  past  year,  to  take  up  the  subjects  of  fortifica- 
tions, both  permanent  and  temporary,  advanced  and  rear  guards, 
outposta,  patrols,  etc. ;  also  campaigns. 

The  freshman  class  receive  theoretical  instraction  for  one  hour 
each  week  during  the  fall  term  ;  this  time  is  devoted  to  the  study 
of  the  Infantry  Drill  Regulations.  It  is  desirable,  after  the  new 
breech-loading  field  guns  are  obtained,  that  the  sophomore  class 
should  receive  theoretical  instruction  in  the  Artillery  Drill  Regu- 
lations. 

Practical,  —  For  practical  instruction  during  the  past  year,  the 
battalion  was  organized  with  four  companies ;  this  instruction  was 
in  the  "  school  of  tlie  soldier,"  "  school  of  the  company,"  '*  school 
of  the  battalion  "  and  in  *'  extended-order  drill."  During  the  win- 
ter term  the  junior  class  was  thoroughly  instructed  in  the  '^  sabre 
drill,"  and  the  sophomore  class  in  *'  bayonet  exercise."  Also, 
during  the  winter  term,  both  the  sophomore  and  freshman  classes 
were  drilled  for  one  hour  each  week  in  the  ^^  setting-up  exercises." 
During  the  fall  term,  instruction  was  given  the  sophomore  class  in 
artillery,  and  details  made  up  from  the  battalion  were  sent  each 
drill  day,  when  the  weather  permitted,  to  the  target  range  for  in- 
struction in  target  practice.  The  total  number  of  shots  fired  at 
this  practice  was  1,945,  the  average  number  of  shots  per  student 
being  194- ;  ^^^  ^^^  ^^^^^  ^^^  ^^^  Springfield  cadet  rifle.  The 
spring  term  was  devoted  almost  entirely  to  battalion  drills  and 
ceremonies. 

All  students  of  the  college,  except  those  excused  for  some  physi- 
cal disability,  are  required  to  attend  three  drills  each  week,  each 
drill  being  for  one  hour. 

The  following  three  members  of  the  last  graduating  class 
were  reported  by  me  to  the  Adjutant-General  of  the  Army  as 
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having  shown  the  greatest  proficiency  in  the  art  and  science  of 


war:  — 


George  F.  Curley, 
Alphonso  £.  Meleni>y, 
Charles  A.  Gooduich, 


Upton,  Mass. 
Sterling,  Mass. 
Hartford,  Coon. 


This  fall  the  battalion  has  again  been  organized  with  foar  com- 
panies, as  follows :  — 

Commandant:  —  Lieut.  W.  M.  Dickinson,  Seventeenth  Infaotry, 
United  States  Army. 

Commianoned  Staff:  —  Cadet  First  Lieutenant  and  AdjntaDt,  H.  P. 
Smead;  Cadet  First  Lieutenant  and  Quartermaster,  L.  U.  Baook;  Ca- 
det First  Lieutenant  and  Fire  Marshal,  C.  L.  Brown. 

Non-Commissioned  Staff:  —  Cadet  Sergeant-Major,  E.  H.  Clark;  Ca- 
det Quartermaster-Sergeant,  T.  P.  Foley. 

Color  Ouard:  —  Cadet  Color  Sergeant,  H.  B.  Read;  Cadet  Color  Cor- 
poral, G.  A.  BiLUNOS ;  Cadet  Color  Corporal,  W.  L  Beuis. 

Band  :^CAdet  First  Lieutenant  and  Band  Leader,  J.  H.  Putxax: 
Cadet  Di-um-Major,  P.  £.  Dayis  ;  Cadet  Band  Sergeant,  W.  C.  Bbown. 


Companies. 
Cadet  Capt.  G.  H.  Merwin, 
Cadet  Capt.  T.  S.  Bacon,    . 
Cadet  Capt.  J.  £.  Gifkord, 
Cadet  Capt.  A.  C.  Curtis,  . 
Cadet  First  Lieut.  A.  H.  Kirklani>,   . 
Cadet  First  Lieut.  L.  Manley,    . 
Cadet  First  Lieut.  S.  F.  Howard, 
Cadet  First  Lieut  R.  £.  Smith,  . 
Cadet  Second  Lieut.  C.  H  Spaulding, 
Cadet  Second  Lieut.  A  J.  MoifSR, 
Cadet  Second  Lieut.  H.  M.  Fowler,  . 
Cadet  Second  Lieut.  £.  T.  Dickinson, 
Cadet  First  Sergeant  R.  A.  Cooley,  . 
Cadet  First  Sergeant  F.  L.  Warren, 
Cadet  First  Sergeant  H.  S.  Fairbanks, 
Cadet  First  Sergeant  H.  A.  Ballov, 
Cadet  Sergeant  C.  W.  Crehore, 
Cadet  Sergeant  M.  J.  Sullivan, 
Cadet  Sergeant  H.  S.  Jones, 
Cadet  Sergeant  J.  Marsh,  . 
Cadet  Sergeant  W.  L.  Morse, 
Cadet  Sergeant  C.  B.  Lane, 
Cadet  Sergeant  W.  A.  Root, 
Cadet  Sergeant  H.  L.  Fro&t, 


.  assigned 
.  assigned 
.  assigned 


.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 


to  Company  A. 
to  Company  D. 
to  Company  B. 
to  Company  C. 
to  Company  A. 
to  Company  D. 
to  Company  B. 
to  Company  C. 
to  Company  A 
to  Company  D. 
to  Company  E 
to  Company  C. 
to  Company  A. 
to  Company  D. 
to  Company  B. 
to  Company  C. 
to  Company  B. 
to  Company  B. 
to  Company  A. 
to  Company  A. 
to  Company  D. 
to  Company  D. 
to  Company  C. 
to  Company  C. 
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Cadet  Corporal  S.  P.  Toole, 
Cadet  Corporal  F.  C.  Tobey, 
Cadet  Corporal  A.  B.  Smith, 
Cadet  Corporal  S.  KurOda, 
Cadet  Corpora]  H.  £.  Clark, 
Cadet  Corpora]  £.  H.  Henderson, 
Cadet  Corpoi-al  H.  D.  Hemenway, 
Cadet  Corporal  C.  M.  Dickinson, 
Cadet  Corporal  E.  A.  White,     . 
Cadet  Corporal  N.  Shultis, 
Cadet  Corporal  H.  C.  Bcrrinotom, 
Cadet  Corporal  F.  L.  Clapp, 
Cadet  Corporal  P.  A.  Leahy, 
Cadet  Corporal  F.  E.  DeLuce,   . 
Cadet  Corporal  S.  Saito,    . 
Cadet  Corporal  H.  T.  Edwards, 


.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assigned 
.  assijined 
.  assigned 
.  assigned 


to  Company  A. 
to  Company  C. 
to  Company  C. 
to  Company  B. 
to  Company  D. 
to  Company  B. 
to  Company  A. 
to  Company  B. 
to  Company  D. 
to  Company  A. 
to  Company  D. 
to  Company  C. 
to  Company  B. 
to  Company  A. 
to  Company  C. 
to  Company  D. 


Respectfully  submitted, 


W.  M.  DICKINSON, 

Lieutenant  United  States  Army, 
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CALENDAR  FOE  1894-95. 


June  17,  Sunday,       -• 


Jane  18,  Monday,      «• 


June  19,  Tuesday, 


January  8,  Wednesday,  winter  term  begins,  at  8.15  a..m. 
March  22,  Thursday,  winter  term  closes,  at  10.30  jl.m. 
April  8,  Tuesday,  spring  term  begins,  at  8.15  a.m. 

Baccalaureate  sermon. 

Address  before  the  College  Young  Men's 
Christian  Association.  ^ 

Western  Alumni  prize  speaking. 

Grinnell  prize  examination  of  the  senior 
class  in  agriculture. 

Meeting  of  the  alumni. 

Flint  prize  oratorical  contest. 
Class  day  exercises. 
Military  exercises. 

Reception  by  the  president  and  trustees. 
June  20,  Wednesday,  Commencement  exercises. 
June  21-22,  Thursday  and  Friday,  examinations  for  admission^ 
at  9  A.M.,  Botanic  Museum,  Amherst;  at  Jacob  Sleeper  Hall. 
Boston  University,   12  Somerset  Street,  Boston ;   and  at  tbe 
Sedgwick  Institute,  Great  Barrington.    "Two  full  days  are  re- 
quired for  examination,  and  candidates  must  come  prepared  to 
stay  that  length  of  time. 
September  4-5,  Tuesday  and  Wednesday,  examinations  for  ad- 
mission, at  9  A.M.,  Botanic  Museum. 
September  6,  Thursday,  fall  term  begins,  at  8.15  a.m. 
December  19,  Wednesday,  fall  term  closes,  at  10.30  a.m. 


January  8,  Thursday,  winter  term  begins,  at  8.15  a.m. 
March  21,  Thursday,  winter  term  closes,  at  10.30  a.m. 
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THE  CORPORATION. 


FRANCIS  H.  APPLETON  op  Lynnfield,  . 
WILLIAM  WHEELER  of  Concord,  • 
ELIJAH  W.  WOOD  of  West  Newton,      • 
CHARLES  A.  GLEASON  of  New  Braintree, 
DANIEL  NEEDHAM  of  Groton,       . 
JAMES  DRAPER  of  Worcester, 
HENRY  S.  HYDE  of  Springfield,    , 
MERRITT  I.  WHEELER  of  Great  Barrington, 
JAMES  S.  GRIN  NELL  of  Greenfield,     . 
JOSEPH  A.  HARWOOD  of  Littleton,     . 
WILLIAM  H.  BOWKER  of  Boston,  . 
J.  D.  W.  FRENCH  op  Boston,  . 
J.  HOWE  DEMOND  of  Northampton,      . 
ELMER  D.  HOWE  of  Marlborough, 


Tens  ezpiret. 

1894 
1894 
1895 
1895 
1896 
1896 
1897 
1897 
1898 
1898 
1899 
1899 
1900 
1900 


Members  Ex  Offloio. 
His  Excellency  Governor  WILLIAM  E.  RUSSELL,  President 
of  the  Corporation. 

HENRY  H.  GOODELL,  President  of  the  College. 

JOHN  W.  DICKINSON,  Secretary  of  the  Board  of  Education. 

WILLIAM  R.  SESSIONS,  Secretary  of  the  Board  of  Agriculture. 


JAMES  S.  GRINNELL  of  Greenfield, 
Vice-Presideni  oftJie  Corporation, 


WILLIAM  R.  SESSIONS  of  Hampden,  Secretary. 


GEORGE  F.  MILLS  or  Amherst,  Th'ecLsurer  pro  tempore. 


CHARLES  A.  GLEASON  of  New  Braintree,  Auditor. 
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Committee  on  Finance  and 
JAMES  S.  GRINNELL,  HENRY  S.  HYDE. 

J.  HOWE  DEMOND.  CHARLES  A.  GLEASOX. 

DANIEL  NEEDHAM,  Chairman. 


Committee  on  Course  of  Study  and  Faonlty.* 
WILLIAM  H.  BOWKER.  JOSEPH  A.  HARWOOD. 
ELMER  D.  HOWE.  J.  D.  W.  FRENCH. 

WILLIAM  WHEELER,  Chairman. 


Committee  on  Farm  and  Hortionltural  Departments/ 
ELIJAH  W.  WOOD.  JAMES  DRAPER. 

FRANCIS  H,  APPLETON.       MERRITT  L  WHEELER. 
WILLIAM  R.  SESSIONS,  Chairman. 


Committee  on  Experiment  Department.* 
DANIEL  NEEDHAM.  ELUAH  W.  WOOD. 

WILLIAM  WHEELER.  JAMES  DRAPER. 

WILLIAM  R.  SESSIONS,  Chairman. 


Board  of  Overseers. 
THE  STATE  BOARD  OF  AGRICULTURE. 


Examining  Committee  of  Overseers. 


CHAS.  A.  MILLS, 

A.  C.  VARNUM, 

DR.  WILLIAM  HOLBRQOK, 

GEORGE  L.  CLEMENCE,  . 

GEORGE  CRUICKSHANKS, 

E.  A.  HARWOOD,      . 


.    OF   SOUTHBOROUGH. 

.  OF  Lowell. 
.  OF  Palmer. 

•    OF   SOUTHBRIDGE, 
.    OF   FrrCHBURG. 

.  OF  North  Brookfield. 


The  Faculty. 
HENRY  H.  GOODELL,  LL.D.,  President, 
Professor  of  Modem  Languages  and  English  Literature. 

^^^™  -  II  I  -  -    — ^— ^^^— *"^ 

*  The  president  of  the  college  is  ex  officio  a  member  of  each  of  the  above  committeei 
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LEVI  STOCKBRIDGE, 

Profeaaor  of  Agriculture^  Honorary, 

CHARLES  A.  GOESSMANN,  Ph.D.,  LL.D., 
Professor  of  Chemistry. 

SAMUEL  T.  MAYNARD,  B.Sc, 
Professor  of  Botany  and  Horticulture* 

CLARENCE  D.  WARNER,  B.Sc, 

Professor  of  Mathematics  and  Physics. 

CHARLES  WELLINGTON,  Ph.D., 
Associate  Professor  of  Chemistry, 

CHARLES  H.  FERNALD,  Ph.D., 

Professor ^of  Zoology, 

Rkv.  CHARLES  S.  WALKER,  Pn  D., 
Professor  of  Mental  and  Political  Scfthce. 

WILLIAM  P.  BROOKS,  B.Sc. 
Professor  of  Agriculture, 

GEORGE  F.  MILLS,  M.A., 
Professor  of  English. 

JAMES  B.  PAIGE,  V.S., 
Professor  of  Veterinary  Science, 

WALTER  M.  DICKINSON,  1st  Lieut.  17th  Infantry,  U.  S.  A., 
Professor  of  Military  Science  and  Tactics, 

A.  COURTENAY  WASHBDRNE, 
Assistant  Professor  of  MatJiematics, 

HERMAN  BABSON,  B.A., 
Assistant  Professor  of  English, 

GEORGE  E.  STONE,  Ph.D., 
Assistant  Professor  of  Botany, 

EDWARD  R.  FLINT,  Ph.D., 

Assistant  Professor  of  Chemistry. 

FRED  S.  COOLEY,  B.Sc, 
Assistant  Professor  of  Agriculture  and  Farm  Superintendent, 
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ROBERT  W.  LYMAN,  LL.B., 
Lecturer  on  Farm  Law, 

HENRY  H.  GOODELL,  LL.D., 
Librarian. 


Graduates  of  1803.* 

Baker,  Joseph  (Boston  Univ.),     .     Dadley. 

Bartlett,  Fred  Goff  ( Boston  Univ. ) ,    Hadley . 

Clark,    Henry    Disbrow    (Boston 

Univ.), Plainfield. 

Curley,  George  Frederick  (Boston 

Univ.), Upton. 

Davis,   Herbert   Chester   (Boston 

Univ.), Amherst. 

Goodrich,  Charles  Angustns  (Bos- 
ton Univ.),       .        •        •        •     Hartford,  Ct. 

Harlow,   Francis  Turner  (Boston 

Univ.), MarshQeld. 

Harlow,    Han*y    James    (Boston 
Univ.), West  Boylston. 

Hawks,  Ernest  Alfred,  •         .     Williamsburg. 

Henderson,  Francis  Howard  (Bos- 
ton Univ.),        ....    Maiden. 

Howard,  Edwin  Carleton  (Boston 

Univ.), Wilbraham. 

Hoyt,  Franklin  Sherman  (Boston 

Univ.), Cheshire,  Ct. 

Lehnert,    Eugene   Hugo    (Boston 

Univ.), Clinton. 

Melendy,  Alphonso  Edward  (Bos- 
ton Univ.),        ....     Sterling. 

Perry,    John     Richards     (Boston 

Univ.), Boston. 

Smith,    Cotton    Atwood    (Boston 
Univ.), North  Hadley. 

Smith,      Fred    Andrew     (Boston 

Univ.), Lynn. 

Smith,   Luther  Williams   (Boston 

Univ.), Ashfield. 

• 

*  The  annual  report,  being  made  in  October,  neoessarlly  includes  parts  of  t«o 
academic  years,  and  the  catalogue  bears  the  names  of  such  students  as  hsve  bMS 
connected  with  the  college  during  any  portion  of  the  year  1893. 
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Staples,  Henry  Franklin  (Boston 
Univ.), 

Tinoco,  Luiz  Antonio  FeiTeira 
(Boston  Univ.), 

Walker,  Edward  Joseph  (Boston 

Univ.), 

Total, 


Leominster. 


Campos,  Rio  Janeiro,  Brazil. 


Clinton, 


21 


Senior 
Alderman,  Edwin  Hammond, 
Averell,  Fred  Gilbert,  . 
Bacon,  Linus  Hersey,   . 
Bacon,  Theodore  Spalding, 
Barker,  Louis  Morton, . 
Boardman,  Edwin  Loring, 
Brown,  Charles  Leverett, 
Curtis,  Arthur  Clement, 
Cutter,  Arthur  Hardy,  . 
Davis,  Perley  Elijah,    . 
JDickinson,  Eliot  Taylor, 
Fowler,  Halley  Melville, 
Fowler,  Henry  Justin,  . 
Gifford,  John  Edwin,    . 
Greene,  Frederic  Lowell, 
Greene,  Ira  Charles, 
Higgins,  Charles  Herbert, 
Howard,  Samuel  Francis, 
Keith,  Thaddeus  Fayette, 
Kirkland,  Archie  Howard, 
Lewis,  Henry  Waldo,   . 
Lounsbury,  Charles  Pugsley, 
Manley,  Lowell,   . 
Mann,  Henry  Judson,  . 
Merwin,  George  Henry, 
Morse,  Alvertns  Jason, 
Morse,  Elisha  Wilson,  . 
Parker,  Frank  Ingram, 
Pomeroy,  Robert  Ferdinand, 
Patnam,  Joseph  Harry, 
Sanderson,  William  Edwin, 
Shepard,  Lucius  Jerry, 
Smead,  Horace  Preston, 
Smith,  George  Eli, 
Smith,  Ralph  Eliot, 


Class. 

.  Middlefield. 

•  Amherst. 
.  Spencer. 

.  Natick. 

.  Hanson. 

.  Sheffield. 

.  Feeding  Hills. 

.  Brooklyn,  N.  Y. 

.  Pelham,  N.  H. 

.  Worcester. 

•  Amherst. 

.  South  Gardner. 

.  North  Hadley. 

.  Brockton. 

.  Shrewsbury. 

.  Fitchburg. 

.  Dover. 

.  Wilbraham. 

.  Fitchburg. 

.  Norwich. 

.  Rockland. 

.  Allston. 

.  Brockton. 

.  Maple  wood. 

.  Westport,  Ct. 

.  Belchertown. 

.  Brockton. 

.  Pittsfield. 

.  South  Worthington. 

.  West  Sutton. 

.  Hingham. 

.  Oakdale. 

.  Greenfield. 

.  Sheffield. 

.  Newton  Centre. 
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Spanlding,  Charles  Harrington, 
Stockwell,  Harry  Griggs,*    • 
Walker,  Claude  Frederic, 
White,  Elias  Dewey,     . 

Total,    .... 


East  Lexington. 
Sutton. 
Amherst. 
South  Sherbom. 


89 


Junior 
Bagg,  Edward  Oren,     • 
Ballou,  Henry  Arthur,  . 
Bemis,  Waldo  Louis,    . 
Billings,  George  Austin, 
Brown,  William  Clay,   . 
Burgess,  Albert  Franklin, 
Clark,  Edile  Hale, 
Clark,  Harry  Edward,  . 
Cooley,  Robert  Allen,  . 
Crehore,  Charles  Winfred, 
Dickinson,  Charles  Morrison^ 
Drury,  Ralph  Willard, 
Fairbanks,  Herbert  Stockwell, 
Foley,  Thomas  Patrick, 
Frost,  Harold  Locke,    . 
Goodell,  John  Stanton, 
Hemenway,  Herbert  Daniel, 
Henderaon,  Edward  Harris, 
Jones,  John  Horace,     . 
Jones,  Robert  Sharp, 
Kuroda,  Shiro, 
Lane,  Clarence  Bronson, 
Marsh,  Jasper, 
Mason,  Amos  Hall, 
Morse,  Walter  Levi, 
Potter,  Daniel  Charles, 
Read,  Henry  Blood, 
Root,  Wright  Asahel, 
Smith,  Arthur  Bell, 
Stevens,  Clarence  Lindon, 
Sullivan,  Maurice  John, 
Tobey,  Frederick  Clinton, 
Toole,  Stephen  Peter,  . 
Warren,  Frank  Lafayette, 
White,  Edward  Albert, 
Total,    . 


Class. 

.    West  Springfield. 

.     West  Fitchburg. 

.     Spencer. 

.     South  Deerfield. 

.     Peabodv. 

.     Rockland. 

.     Spencer. 

.     Wilbraham. 

.     South  Deerfield. 

.     Chicopee. 

.    Park  Ridge,  III. 

.    Athol  Centre. 

.     Amherst. 

.     Natick. 

.     Arlington. 

.     Amherst. 

.     Williamsville. 

Maiden. 
.  Pelham. 
.     Dover. 

Yamanouchi,Kitamara^apia. 

Killingworth,  Ct. 

Danvers  Centre. 
.     Medfield. 

Middleborough. 

Fairhaven. 

Westford. 

Deerfield. 

North  Hadley. 
,     SheflQeld. 

Amherst. 

West  Stockbridge. 

Amherst. 

Shirley. 

Ashby. 

•  •  •  •         95 


•  Died  at  Satton,  Mass.,  Oct.  18, 1893,  of  tnbercalar  meningitis. 


J894.] 


PUBLIC  DOCUMENT— No.  31. 


55 


Sophomore 

Burrington,  Horace  Clifton, 
Clapp,  Frank  Lemuel,  . 
Cook,  Allen  Bradford,  • 
Carle  J,  Walter  James,  • 
Day,  Gilbert, 
DeLuce,  Frank  Edmund, 
Dodge,  William  Bradford, 
Edwards,  Harry  Taylor, 
Fletcher,  Stephen  Whitcomb, 
Green,  Josiah  Elton,     • 
Hammar,  James  Fabens, 
Harper,  Walter  Benjamin, 
Hayward,  Ralph  Lyon, 
Hubbard,  Guy  Augustus, 
Jones,  Benjamin  Kent, 
Kinney,  Asa  Stephen,  . 
Kinsman,  Ernest  Eugene, 
Kramer,  Albin  Maximilian, 
Leamy,  Patrick  Arthur, 
Marshall,  James  Laird, 
Moore,  Henry  Ward,    . 
Morse,  Sydney  Levi,     . 
Nichols,  Robert  Parker, 
Nutting,  Charles  Allen, 
Pentecost,  William  Lewis, 
Poole,  Erford  Wilson,  . 
Poole,  Isaac  Chester,    . 
Rawson,  Herbert  Warren, 
Read,  Frederick  Henry, 
Robinson,  Frank  Dean, 
Roper,  Harry  Howard, 
Saito,  Seijiro, 
Sastr6  de  Verand,  Salome, 
Scannell,  Michael  Edward, 
Sellew,  Merle  Edgar,    . 
Shaw,  Frederic  Bridgman, 
Shultis,  Newton, . 
Shurtleff,  Walter  Davis, 
Tsuda,  George,    . 
Washburn,  Frank  Porter, 
Total,    . 


Class. 

Charlemont. 

Dorchester. 

Petersham. 

Upton. 

South  Groveland. 

Warren. 

Jamaica  Plain. 

Chesterfield. 

Rock. 

Spencer. 

Swampscott. 

Wakefield. 

Uxbridge. 

Ashby. 

Middlefield. 

Worcester. 

Heath. 

Clinton. 

Petersham. 

South  Lancaster. 

Worcester. 

Foxborough. 

West  Norwell. 

North  Leominster. 

Worcester. 

North  Dartmouth. 

North  Dartmouth. 

Arlington. 

Wilbraham. 

Petersham. 

East  Hubbardston. 

Nemuro,  Japan. 

Tabasco,  Mexico. 

Amherst. 

East  Longmeadow. 

South  Amherst. 

Medford. 

Carver. 

Tokyo,  Japan. 

North  Perry,  Me. 
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Freshman 
Allen,  Edward  Bernard, 
Allen,  Harry  Francis,  . 
Allen,  John  William,    . 
Armstrong,  Herbert  Julias, 
Barclay,  Frederick  White, 
Barry,  John  Marshall, . 
Bartiett,  James  Lowell, 
Birnie,  Alexander  Cullen, 
Charmbury,  Thomas  Herbert, 
Cheney,  Liberty  Lyon, 
Clark,  Lafayette  Franklin, 
Colby,  Frederick  William, 
Coleman,  Robert  Parker, 
Cook,  Maurice  Elmer,  . 
Drew,  George  Albert,  . 
Eddy,  John  Richmond, 
Emrich,  John  Albert,   . 
Falby,  Francis  Rand,   • 
Farnsworth,  Robert  Leroy, 
Felch,  Percy  Fletcher,  . 
Fittz,  Austin  Hervey,  • 
Goessmann,  Charles  Ignatius^ 
Howe,  Herbert  Frank, . 
Hubbard,  George  Caleb, 
Hunter,  Herbert  Colman, 
King,  Charles  Austin,  . 
Leavens,  George  Davison, 
Mansfield,  George  Rogers, 
Millard,  Frank  Cowperthwait, 
Norton,  Charles  Ayer, . 
Nowell,  Allen  March,  . 
Palmer,  Clayton  Franklin, 
Palmer,  Edward  Dwight, 
Peters,  Charles  Adams, 
Ranlett,  Charles  Augustus, 
Roberts,  Percy  Colton, 
Sherman,  Carleton  Farrar, 
Sherman,  Harry  Robinson, 
Smith,  Jr.,  Philip  Henry, 
Stearns,  Harold  Everett, 
Vaughan,  Robert  Henry, 
Walsh,  Thomas  Francis, 
Wiley,  Samuel  William, 
Total,    . 


Class. 

Brimfield. 

Northborough. 

Northborough. 

Sunderland. 

Kent,  Ct. 

Boston. 

Salisbury. 

Ludlow. 

Amherst. 

Southbridge. 

West  Brattleborough,  Vt. 

Roxbury. 

West  Pittsfield. 

Shrewsbury. 

Westford. 

Boston. 

Amherst. 

Northborough. 

Turner's  Falls. 

Ayer. 

Natick. 

AmKerst. 

North  Cambridge. 

Sunderland. 

South  Natick. 

East  Taunton. 

Pawtucket,  R.  L 

Gloucester. 

North  Egremont. 

Lynn. 

Winchester. 

Stockbridge. 

Amherst. 

Greendale. 

South  Billerica. 

North  Amherst. 

Jamaica  Plain. 

Dartmouth. 

South  Hadley  Falls. 

Conway. 

Worcester. 

North  Amherst. 

Amherst. 

•  •  •  •        49 
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First 
Bailey,  George  Henry, . 
Bagg,  Elisha  Aaron,     . 
Beaman,  Dan  Ashley,  . 
Burnham,  George  Louis, 
Delano,  Charles  Wesley, 
Dutton,  Arthur  Edwin, 
Eaton,  Williams,  . 
Gibbs,  Meltiah  Tobey, . 
Hall,  Albert  DuiTell,    . 
Hooker,  William  Anson, 
Huntress,  Louis  Maynard, 
Kimball,  Asa  Howard,  • 
King,  Charles  Jerome, . 
Lane,  Frank  Pitkin, 
Nims,  Frank  Linnaeus, 
Rice,  Benjamin  Willard, 
Rising,  Albert  Shepard, 
Sweetser,  Frank  Eaton, 
Tisdale,  Charles  Ernest, 
Tisdale,  Fred  Alvin,     . 
Todd,  Frederick  Gage, 
Wentzell,  William  Benjamin, 
Wolcott,  Herbert  Raymond, 
Total,   .... 


Year. 

.  Middleborough. 

.  West  Springfield. 

.  Leverett. 

.  Andover. 

.  North  Duxbury. 

.  Chelmsford. 

.  North  Middleborough. 

.  New  Bedford. 

.  West  Newton. 

.  Amherst. 

.  Westfield. 

.  Melrose  Highlands. 

.  South  Amherst. 

.  Oak  Park,  111. 

.  Amherst. 

.  Northborough. 

.  Westfield. 

.  Dan  vers. 

•  Amherst. 

.  Amherst. 

.  Dorchester. 

.  Amherst. 

.  Amherst. 


23 


Resident  Graduates  at  the  College  and  Experiment  Stations, 

Arnold,  B.Sc,  Frank  Luman  (Bos- 
ton Univ.),        ....     Belchertown. 

Carpenter,  B.Sc,  Malcolm  Austin 

(Boston  Univ.) ,        .        •        .     Leyden. 

Court,    William    Boyce     (Magill 

Univ.), Montreal,  Canada. 

Crocker,  B.Sc,  Charles  Stoughton 

(Boston  Univ.),        •         .         .     Sunderland. 

Haskins,    B.Sc,    Henry    Darwin 

(Boston  Univ.),        .        •        .     North  Amherst. 

Holland,  B.Sc,  Edward   Bertram 

(Boston  Univ.) ,        •        .        .    Amherst. 

Johnson,    B.Sc,    Charles    Henry 

(Boston  Univ.),        .        .        •     Prescott. 
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Jones,    B.Sc,   Charles    Howland 

(Boston  Univ.)  1        •        •        •    Downer's  Grove,  111. 

Shepardson,  B.Sc,  William  Mar- 
tin (Boston  Univ.) ,  •         .        .     Warwick. 

Smith,     B.Sc,     Frederic     Jason 

(Boston  Univ.),        .         .        .     North  Hadlej. 

Smith,  B.Sc,  Robert  Hyde  (Bos- 
ton Univ.),       ....    Amherst. 

Thabue,Koli  San  (Mich.  Agr'l  Col- 
lege),         Basseln,  Barmah. 

Thomson,    B.Sc,    Henry    Maitin 

(Boston  Univ.),        .        •        .    Monterey. 
Total, 13 

Sununary. 
Four-years  course : 

Resident  graduates,         •        .                  ...  13 

Graduates  of  1898, 21 

Senior  class,            .         .         .         .         ...  39 

Junior  class,            ...          ....  35 

Sophomore  class,    •         •         .         ....  40 

Freshman  class,      ...         ....  43 

191 

Two-years  course : 

First  year,      •         .         .         •  .         ...    23   23 

Total, 214 
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TWO-YEARS  COURSE. 

Agriculture.  —  Lecture  and  text-book  work  in  the  study  of  soils, 
formation,  composition  and  physical  character ;  tillage ;  drainage; 
irrigation  ;  manures  and  fertilizers ;  farm  implements  and  machin- 
ery, and  their  use ;  field  crops ;  grasses  and  forage  plants ;  ensi- 
lage ;  mowings ;  pastures ;  farm  buildings ;  roads  and  fences ;  the 
breeds  of  cattle,  sheep,  horses  and  swine;  stock  breeding  and 
feeding;  dairy  farming;  poultry  farming;  markets  and  market- 
ing. The  work  will  be  made  as  practical  as  possible,  and  will 
be  continually  illustrated  in  field,  bams,  dairy  and  laboratory. 
Many  of  the  lectures  will  be  of  the  nature  of  outdoor  talks.  Prac- 
tical training  will  be  given  when  needed  or  desired.  Time  allotted, 
two  hundred  and  twenty-two  hours. 

Botany,  —  Elementary  botany,  to  impart  general  knowledge  of 
the  structure  of  seeds  and  plants,  methods  of  reproduction  and 
propagation,  hybridization,  methods  of  analysis  of  agricultural 
plants,  especially  grasses  and  weeds ;  plant  diseases,  and  peculiar- 
ities of  trees  of  economical  importance.  Herbarium  of  plants  of 
agricultural  importance  to  be  required.  Time  allotted,  one  hun- 
dred and  thirty  hours. 

Chemistry.  —  Elementary  chemistry ;  principles  of  the  science ; 
chemical  physics ;  chemistry  of  elements  important  to  the  farmer ; 
chemistry  of  soils,  plants,  animals,  foods  and  fertilizers.  Time 
allotted,  one  hundred  and  fifty  hours. 

English,  —  Thorough  drill  in  writing  and  speaking.  Time 
allotted,  two  hundred  and  eleven  hours. 

Horticulture^  Floriculture  and  Forestry,  —  Time  allotted,  one 
hundred  and  eighty-five  hours. 

Latin,  —  Elective.  Designed  for  those  intending  to  enter  the 
four-years  course. 

Maihematics,  —  Algebra  through  quadratics ;  geometry,  two 
books;  trigonometry  and  plane  surveying;  topography;  roads, 
location  and  construction ;  elementary  mechanics  and  physics ; 
book-keeping.  Time  allotted:  Class-room,  two  hundred  and 
thirty  hours ;  field  work,  ninety  hours ;  drawing,  ninety  hours. 

Physiology^  Zoology  and  Entomology,  — Time  allotted,  one  hun- 
dred and  thirty  hours. 

Veterinary  Science,  —  Comparative  anatomy  and  physiology; 
hygiene ;  treatment  of  emergency  cases ;  diagnosis  and  treatment 
of  simple  cases.    Time  allotted,  one  hundred  and  eleven  hours. 
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GRADUATE  COURSE. 

1.  No  honorary  degrees  shall  be  conferred. 

2.  No  applicant  shall  be  eligible  to  the  degree  of  M.S.  until  he 
has  received  the  degree  of  B.S.  or  its  equivalent. 

3.  The  faculty  shall  offer  a  course  of  study  in  each  of  the  fol- 
lowing subjects :  Mathematics  and  physics ;  chemistry ;  agricult- 
ure and  botany ;  entomology ;  veterinary.  Upon  the  satisfactory 
completion  of  any  two  of  these,  the  applicant  shall  receive  the 
degree  of  M.S.  This  prescribed  work  may  be  done  in  the  Massa- 
chusetts Agricultural  College  or  at  any  institution  that  the  appli- 
cant may  choose ;  but  in  either  case  the  degree  shall  be  conf eired 
only  after  the  applicant  has  passed  an  examination  at  the  college 
tinder  such  rules  and  regulations  as  may  be  prescribed. 

4.  Every  student  in  the  graduate  course  shall  pay  one  hundred 
dollars  to  the  treasurer  of  the  college  before  receiving  the  degree 
of  M.S. 


TEXT-BOOKS. 

Wood  —  "  The  American  Botanist  and  Florist" 

Besset  —  **  Botany  for  High  Schools  and  Colleges." 

Gray— "Manual." 

Gray  —  "  Structural  Botany." 

Barites — "  Practical  Botany," 

Barkes  and  Coulter —  "  Plant  Dissection." 

Campbell  —  "  Structural  and  Systematic  Botany." 

WoLLE — "  Fresh-Water  AlgSB." 

Long  —  •»  How  to  Make  the  Garden  Pay." 

Long  —  "Ornamental  Gardening  for  Americans." 

Fuller — "  Practical  Forestry." 

Maynard  —  "  Practical  Fruit  Grower." 

McAlpine—  "  How  to  know  Grasses  by  their  Leaves." 

Morton — "  Soil  of  the  Farm." 

Gregory—  "  Fertilizers." 

Mills  and  Shaw — "Public  School  Agriculture." 

Miles  —  "  Stock  Breeding." 

Armsby  —  "  Manual  of  Cattle  Feeding." 

Shepard  —  "  Elementary  Chemistry." 

RiCHTER  AND  Smeth — "  Tezt-book  of  Inorganic  Chemistry." 

ROSGOE  AND  SOHORLEMBfER — "Treatise  on  Chemistry." 

Medious  and  Marshall  —  "Qualitative  Analysis." 

Wheeler  —  "  Medical  Chemistry." 

Bernthsen  and  McGowan — "  Text-book  of  Organic  Chemistry." 

Fresenius  —  "  Qualitative  Chemical  Analysis." 

Fresenius  —  "  Quantitative  Chemical  Analysis." 

Reynolds  —  "Experimental  Chemistry." 
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SuTTOM —  "Volumetric  Analysis." 

Dana  —  **  Manoal  of  Mineralogy  and  Lithology." 

Brush — "  Manual  of  Determinative  Mineralogy.'^ 

MiLMB  —  •«  High  School  Algebra.'' 

Wells — •«  College  Algebra." 

Dana — **  Mechanics." 

Wentworth  —  "  Plane  and  Solid  Geometry." 

Carhart  —  "  Surveying." 

Warner — ••  Mensuration ." 

Wells — "  Plane  and  Spherical  Trigonometry." 

LoOMis — "  Analytical  Geometry." 

Looms  —  "Differential  and  Integral  Calculus." 

Jones  —  "  Sound,  Light  and  Heat" 

Thompson— -"Electricity  and  Magnetism." 

Athton  —  "Practical  Electricity." 

LooHis  —  "  Meteorology." 

Genung  —  "  The  Practical  Elements  of  Rhetoric." 

Genuno  —  "  Outlines  of  Rhetoric." 

Williams  —  "  Composition  and  Rhetoric." 

Walker  —  "Political  Economy,"  abridged  edition. 

Emerson  —  "  Evolution  of  Expression." 

LocKWOOD  —  "  Lessons  in  English." 

COMSTOCK  — "  First  Latin  Book." 

CjESAR  —  "  The  Invasion  of  Britain." 

Whittibk,    No.  4;  Longfellow,  Nos.  33, 34, 35 ;  Lowell,  No.  39 — 

"  Riverside  Literature  Series." 
Sprague  —  "  Six  Selections  from  Irving's  Sketch-book." 
Hudson  —  "Selections  of  Prose  and  Poetry."      Webster,  Burke, 

Addison,  Goldsmith,  Shakespeare. 
Whitney — "  French  Grammai*." 
Kellogg — "  English  Literature." 
White  —  "  Progressive  Art  Studies." 

To  give  not  only  a  practical  but  a  liberal  education  is  the  aim  in 
each  department,  and  the  several  courses  have  been  so  arranged 
as  to  best  subserve  that  end.  Weekly  exercises  in  composition 
and  declamation  are  held  throughout  the  course.  The  instruction 
in  agriculture  and  horticulture  is  both  theoretical  and  practical. 
A  certain  amount  of  labor  is  required  of  each  student,  and  the 
lessons  of  the  recitation  room  are  practically  enforced  in  the  gar- 
den and  field.  Students  are  allowed  to  work  for  wages  during 
such  leisure  hours  as  are  at  their  disposal.  Under  the  act  by  which 
the  college  was  founded,  insti'uction  in  military  tactics  is  impera- 
tive, and  each  student,  unless  physically  debarred,*  is  required  to 
attend  such  exercises  as  are  prescribed,  under  the  direction  of  a 
regular  army  officer  stationed  at  the  college. 

*  Certificates  of  disabiiitj  must  be  procured  of  Dr.  Herbert  B.  Ferry  of  Amhent. 
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FOUR-YEARS  COURSE. 

Admission. 

Candidates  for  admission  to  the  freshman  class  will  be  examined, 
orally  and  in  writing,  upon  the  following  subjects:  English 
grammar,  geography,  United  States  history,  physiology,  physical 
geography,  arithmetic,  the  metric  system,  algebra  (through  quad- 
ratics), geometry  (two  books),  civil  government  (Mowry's  "  Stud- 
ies in  Civil  Government"),  and  Latin  (grammar  and  first  ten 
chapters  of  the  first  book  of  Caesar's  "  Gallic  War"),  or  an  equiv- 
alent. The  standard  required  is  65  per  cent,  on  each  paper. 
Diplomas  from  high  schools  will  not  be  received  in  place  of  ex- 
amination. 

Candidates  for  higher  standing  are  examined  as  above,  and 
also  in  the  studies  gone  over  by  the  class  to  which  they  desire 
admission 

No  one  can  be  admitted  to  the  college  until  he  is  sixteen  years 
of  age.  Every  applicant  is  required  to  furnish  a  certificate  of 
good  character  from  his  late  pastor  or  teacher.  The  regular  ex- 
aminations for  admission  are  held  at  the  Botanic  Museum,  at  9 
o'clock  A.M.,  on  Thursday  and  Friday,  June  21  and  22,  and  on 
Tuesday  and  Wednesday,  September  4  and  5  ;  but  candidates  may 
be  examined  and  admitted  at  any  other  time  in  the  year.  For  the 
accommodation  of  those  living  in  the  eastern  part  of  the  State, 
examinations  will  also  be  held  at  9  o'clock  a.m.,  on  Thursday  and 
Friday,  June  21  and  22,  at  Jacob  Sleeper  Hall,  Boston  University, 
12  Somerset  Street,  Boston ;  and  for  the  accommodation  of  those 
in  the  western  part  of  the  State,  at  the  same  date  and  time,  at 
the  Sedgwick  Institute,  Great  Barrington,  by  James  Bird.  Two 
full  days  are  required  for  examination  and  candidates  must  come 
prepared  to  stay  that  length  of  time. 


TWO-YEARS   COURSE. 

Calendar  the  same  as  in  the  four-years  course.  Age  for  ad- 
mission, fifteen  years.  The  objects  of  this  course  are,  primarily, 
to  help  farmers'  sons  and  others,  proposing  to  follow  some  branch 
of  agriculture,  who  lack  either  the  time  or  the  means  required  for 
the  longer  course ;  secondly,  in  so  far  as  practicable  to  serve  as  a 
preparation  for  the  regular  college  course.  Date  of  examination, 
same  as  for  four-years  course. 
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Admission. 

Candidates  for  admission  are  examined,  orally  and  in  writing,  in 
English  grammar,  geography,  arithmetic  and  United  States  his- 
tory.    The  standard  required  is  65  per  cent,  on  each  paper. 


ENTRANCE  EXAMINATION  PAPERS  USED  IN  1893. 

Arithmbtio. 

1.  Find  the  least  common  multiple  of  30,  32,  36,  40,  48. 

2.  Divide  .006  by  .06,  multiply  the  quotient  by  .05  and  divide 
the  product  by  .005. 

3.  A  man  sold  a  farm  for  82,760  and  gained  15  per  cent,  on 
the  cost.     What  was  the  cost  ? 

4.  What  is  the  present  worth  and  true  discount  of  $1,609.80 
due  in  10  months,  24  days,  current  rate  5  per  cent.  ? 

5.  Find  the  amount  of  $896  for  2  years,  6  months,  15  days, 
at  6 1  per  cent. 

6.  London  is  77^  1'  east  of  Washington.     What  is  the  time  at 
Washington  when  it  is  noon  at  London  ? 

7.  A  house  was  sold  at  an  advance  of  5  per  cent,  on  the  cost, 
for  $13,000.     What  was  the  cost? 

8.  Groods  which  cost  $35  are  sold  for  $42.     Find  the  profit  per 
cent. 

9.  If  $90  are  paid  for  the  work  of  20  men  6  days,  what  should 
be  paid  for  the  work  of  5  men  8  days? 

10.  How  much  will  a  load  of  wood   12   feet  long,   4^  feet 
wide,  and  42  inches  high  cost  at  $8  per  cord? 

Metric  System. 

1.  In  what  country  and  about  what  year  did  the  metric  system 
originate  ? 

2.  What  are  the  principal  units  of  the  metric  system  ? 

3.  Which  of  the  principal  units  is  the  base  of  the  metric  systeic 
and  what  is  its  equivalent? 

4.  Change  to  meters  and  add  14.83  decameters,  756  hecto- 
meters  and  948  centimeters. 

5.  At  $1.25  a  cubic  meter,  what  will  it  cost  to  dig  a  trench 
76.5  meters  long,  2.2  meters  wide,  and  1.8  meters  deep? 

6.  What  must  be  the  length  of  a  bin  1  meter  wide  and  1  meter 
deep,  to  contain  4,500  liters  of  grain  ? 

7.  In  20  metric  tons  how  many  tons  ? 
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8.  Change  18  qaarts  1  pint  to  liters. 

9.  What  would  be  the  cost  of  a  pile  of  wood  15.7  meters  long, 
S  meters  high  and  7.52  meters  wide  at  S2.50  a  stere? 

10.  In  2  miles,  6  furlongs,  39  rods  and  5  yards,  how  many 
kilometers  ? 

Aloebra. 

1.  Define  exponent,  coefficient,  axiom,  and  mention  four  kinds  of 

symbols  employed  in  algebra. 

2.  Name  four  methods  of  elimination. 

3.  Divide  15aj«  —  a?*  —  20— 2aj»+6a;+2a»  by  5  — 3aj«  — 4aj  +  2aj». 

4.  Factor  the  following  expressions  : 

l5  —  2x  —  a^;  a^—Ux  +  45;  27a^  — 64y». 

I.     t.  ,         4x  +  S      12a;  — 5_2a;  — 1. 

5.  Solve :  -j^  - -^^^^j  -  — 5— 

6.  Extract  the  cube  root  of  afi  +  6a^  —  iOxi^  +  96a;  —  64. 

7.  Solve:  3a;  — 2y  — 28;  2x  +  5y=-63. 

S 8 8 

8.  Add  together  ^^^  ^^^^  ^j_ 

9.  Solve: 


V»*  — 3a?  +  5  — V«^  — 5a;  — 2=-l. 

10.  What  fraction  is  that  whose  value,  if  4  be  added  to  the 
numerator,  becomes  —  ^ ;  but  if  7  be  added  to  the  denomi- 
nator becomes  \1 

English  Grammar  and  Composition. 

NoTB.  —  Penmanship,  spelling,  capitalisation  and  pnnctaation  will  be  oonBldeied 
in  determining  the  excellence  of  yonr  paper.  State  whether  70a  hare  studied  Latin. 
If  yon  haTB  studied  it,  state  how  long  and  what  70a  hare  read. 

1.  Name  the  parts  of  speech  and  state  the  office  that  each 
usually  fulfills  in  a  sentence. 

2.  Define  each  of  the  following  terms  used  in  grammar,  and 
after  each  definition  write  an  example:  A  word;  a  phrase;  a 
clause ;  a  compound  sentence ;  a  complex  sentence. 

3.  Write  in  a  column  the  names  of  eight  punctuation  marks, 
and  opposite  each  make  the  mark  named. 

4.  Analyze  the  above  sentence. 

5.  Write  the  titles  of  any  three  books  you  have  read  since  July 
1,  1892.  Write  at  least  two  hundred  words  on  one  of  the  follow- 
ing subjects : 

(a)  Any  topic  suggested  by  these  books. 

(&)  An  outline  of  any  character  found  in  them. 

(c)  Christopher  Columbus. 

(d)  The  life  of  a  farmer. 
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6.  From  what  yoa  have  written  select  two  nouns,  two  pro- 
Doans,  two  transitive  verbs,  two  intransitive  verbs,  and  pane 
them  in  full. 

7.  Change  the  following  to  connected  prose : 

He  said  to  his  friend,  '*  If  the  British  march 
Bj  land  or  sea  from  the  town  to-night. 
Hang  a  lantern  aloft  in  the  belfry  arch 
Of  the  North  Church  tower  as  a  signal  light  — 
One,  if  by  land,  two,  if  by  sea ; 
And  I  on  the  opposite  shore  will  be. 
Ready  to  ride  and  spread  the  alarm 
Through  every  Middlesex  village  and  farm. 
For  the  country  folk  to  be  up  and  to  arm/* 

8.  Fill  the  blanks  correctly  with  shall  or  wUl : 

(a)     there  be  time  to  call  for  it? 

(6)     I go  and  nobody prevent  me. 

(c)     If  you call  for  me,  I be  glad  to  go  with 

you. 

Geography. 

Note.  —  Penmanship,  spelling,  capitalization,  and  panctoation  will  be  oonsidend 
in  determining  the  exceUenoe  of  joar  paper. 

1.  What  causes  the  regular  succession  of  day  and  night  and 
of  the  seasons  ? 

2.  What  are  zones  ?  How  many  are  there  ?  Which  of  these 
has  the  greatest  land  surface? 

3.  Name  two  peninsulas  on  the  eastern  coast  of  North  Ameria 
and  two  on  the  western. 

4.  Mention  three  parallel  ranges  of  the  Appalachian  system  of 
mountains. 

5.  On  what  lakes  would  one  sail  in  going  by  water  from  De- 
troit to  Chicago? 

6.  Draw  an  outline  map  of  Massachusetts  and  the  boundaiv 
lines  of  each  county  in  the  State.  Locate  the  place  and  the 
county-seat  of  the  county  in  which  you  live. 

7.  In  which  State  and  on  what  water  is  each  of  the  following 
cities  located:  Chicago?  Kansas  City?  Harrisbui^?  Mobile? 
Portsmouth?  Charleston?  Galveston?  Philadelphia?  Fall 
River  ?    Yankton  ? 

8.  Draw  an  outline  map  of  the  Mediterranean  Sea,  and  name 
and  locate  the  countries  of  Europe  that  border  on  it. 
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9.    What  bodies  of  water  are  separated,  and  what  coantries  or 
political  divisioDs  are  connected,  by  the  following :  — 

(a)  The  Isthmus  of  Panama  ? 

(b)  The  Isthmus  of  Suez  ? 

10.     Name  two  countries  bordering  on  the  Baltic  Sea  and  the 
capital  of  each. 

United  States  History. 

NoTB. — Penmanship,  tpelling,  capitalization,  and  pnnctnation  will  be  considered 
In  determining  tbe  excellence  of  yoar  paper. 

1.  Who  discovered  America?  When?  What  part  of  America 
did  he  discover  ?    What  reward  did  he  receive  ? 

2.  Who  discovered  the  continent  of  North  America? 

8.  When  and  where  was  the  first  permanent  English  settlement 
made  in  the  United  States  ?  What  was  the  first  settlement  made 
by  the  Dutch? 

4.  Write  in  full  the  names  of  the  thirteen  colonies  that  became 
the  thirteen  original  States.  By  what  nation  was  each  of  these 
colonies  founded? 

5.  Mention  a  prominent  battle  of  the  French  and  Indian  war ; 
the  Revolutionary  war ;  the  war  of  1812 ;  the  Mexican  war ;  the 
war  of  the  rebellion. 

6.  Where  was  the  Continental  Congress  in  session  during  the 
Revolutionary  war?  When  was  Washington  made  the  capital  city 
of  the  United  States? 

7.  What  prominent  events  are  associated  with  the  following 
dates:  1620?     1775?     1781?     1787?     1861?     1865? 

8.  Name  some  of  the  important  inventions  made  by  Americans. 

9.  Name  three  prominent  centennial  celebrations  by  the  people 
of  the  United  States  and  give  the  date  of  each.  In  what  city  and 
in  what  building  was  the  Declaration  of  Independence  signed  ? 

10.  Name  the  first  six  Presidents  of  the  United  States  in  the 
order  of  their  administration.  Which  Presidents  died  in  office? 
Name  any  three  members  of  President  Cleveland's  Cabinet. 


DEGREES. 


Those  who  complete  the  four-years  course  receive  the  degree 
of  Bachelor  of  Science,  the  diploma  being  signed  by  the  governor 
of  Massachusetts,  who  is  president  of  the  corporation. 

Regular  students  of  the  college  may  also,  on  application,  be- 
come members  of  Boston  University,  and  upon  graduation  receive 
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its  diploma  in  addition  to  that  of  the  college,  thereby  beoomiog 
entitled  to  all  the  privUeges  of  its  alumni. 

A  diploma  will  be  awarded  to  those  completing  the  two-years 
coarse.  Those  completing  the  graduate  course  receive  the  degree 
of  Master  of  Science. 


EXPENSES. 
Tuition,  in  advance :  — 

Fall  term, 130  00 

Winter  term, 25  00 

Summer  term, 25  00 

180  00  18000 

Boom  rent,  in  advance,  18  to  |16  per  term,  24  00  48  00 

Board,  12.50  to  #5  per  week, 95  00  190  OD 

Fuel,  15  to  115, 5  00  15  00 

Washing,  30  to  60  cents  per  week,     .                        .  11  40  22  80 

Military  suit, 15  75  15  7d 


Expenses  per  year, ^2Bl  15    |371  55 

Board  in  clubs  has  been  $2.45  per  week ;  in  private  families, 
$4  or  $5.  The  military  suit  must  be  obtained  immediately  upon 
entrance  at  college,  and  used  in  the  drill  exercises  prescribed. 
For  the  use  of  the  laboratory  in  practical  chemistry  there  wOl  be 
a  charge  of  $10  per  term  used,  and  also  a  charge  of  $4  per  term 
for  the  expenses  of  the  zoological  laboratory.  Some  expense 
will  also  be  incurred  for  lights  and  for  text-books.  Students 
whose  homes  are  within  the  State  of  Massachusetts  can  in  most 
cases  obtain  a  scholarship  by  applying  to  the  senator  of  the  district 
in  which  they  live. 


THE  LABOR  FUND. 

The  object  of  this  fund  is  to  assist  those  students  who  are  de- 
pendent either  wholly  or  in  part  on  their  own  exertions,  by  far- 
nishing  them  work  in  the  several  departments  of  the  coll^^e.  Hie 
greatest  opportunity  for  such  work  is  found  in  the  agricultural 
and  horticultural  departments.  Application  should  be  made  to 
Prof.  William  P.  Brooks  and  Samuel  T.  Maynard,  respectively,  in 
charge  of  said  departments.  Students  desiring  to  avail  themselv^ 
of  its  benefits  must  bring  a  certificate  signed  by  one  of  the  select- 
men of  the  town  in  which  they  are  resident,  certifying  to  the  fact 
that  they  require  aid. 
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ROOMS. 

All  students,  except  those  living  with  parents  or  guardians,  will 
be  required  to  occupy  rooms  in  the  college  dormitories. 

For  the  information  of  those  desiring  to  carpet  their  rooms,  the 
following  measurements  are  given :  In  the  new  south  dormitory 
the  study  rooms  are  about  fifteen  by  fourteen  feet,  with  a  recess 
seven  feet  four  inches  by  three  feet ;  and  the  bedrooms  are  eleven 
feet  two  inches  by  eight  feet  five  inches.  This  building  is  heated 
by  steam.  In  the  north  dormitory  the  comer  rooms  are  fourteen 
by  fifteen  feet,  and  the  annexed  bedrooms  eight  by  ten  feet.  The 
inside  rooms  are  thirteen  and  one-half  feet  by  fourteen  and  one- 
half  feet,  and  the  bedrooms  eight  by  eight  feet.  A  coal  stove  is 
furnished  with  each  room.  Aside  from  this,  all  rooms  are  un- 
furnished. Mr.  Thomas  Ganavan  has  the  general  superintendence 
of  the  dormitories,  and  all  correspondence  relative  to  the  engaging 
of  rooms  should  be  with  him. 


SCHOLARSHIPS. 

Established  by  Private  Individuals. 

Mary  Robinson  Fund  of  one  thousand  dollars,  the  bequest  of 
Miss  Mary  Robinson  of  Medfield. 

WhUing  Street  Fund  of  one  thousand  dollars,  the  bequest  of 
Whiting  Street,  Esq.,  of  Northampton. 

Henry  Oaaaett  Fund  of  one  thousand  dollars,  the  bequest  of 
Henry  Gassett,  Esq.,  of  North  Weymouth. 

The  income  of  the  above  funds  is  assigned  by  the  faculty  to 
worthy  students  requiring  aid. 


CONGRESSIONAL  SCHOLARSHIPS. 

The  trustees  voted  in  January,  1878,  to  establish  one  free  schol- 
arship for  each  of  the  congressional  districts  of  the  State.  Appli- 
cation for  such  scholarships  should  be  made  to  the  Representative 
from  the  district  to  which  the  applicant  belongs.  The  selection 
for  these  scholarships  will  be  determined  as  each  member  of  Con- 
gress may  prefer ;  but,  where  several  applications  are  sent  in  from 
the  same  district,  a  competitive  examination  would  seem  to  be  de- 
sirable. Applicants  should  be  good  scholars,  of  vigorous  consti- 
tution, and  should  enter  college  with  the  intention  of  remaining 
through  the  course,  and  then  engaging  in  some  pursuit  connected 
with  agriculture. 


72  AGRICULTURAL  CX3LLEGE.  [Jan. 


STATE  SCHOLARSHIPS. 

The  Legislature  of  1883  passed  the  following  resolve  in  favor 
of  the  Massachusetts  Agricultural  College :  — 

Resolved^  That  there  shall  be  paid  annually,  for  the  term  of  four  jean, 
from  the  treasury  of  the  Commonwealth  to  the  treasurer  of  the  Massa- 
chusetts Agricultural  College,  tlie  sum  of  ten  thousand  dollars,  to  enable 
the  trustees  of  said  college  to  provide  for  the  students  of  said  iDsdtation 
the  theoretical  and  practical  education  required  by  its  charter  and  tbc 
law  of  the  United  States  relating  thereto. 

Resolved^  That  annually,  for  the  term  of  four  years,  eighty  free  schol- 
arships be  and  hereby  are  established  at  the  Massachusetts  Agricult- 
ural College,  the  same  to  be  given  by  appointment  to  persons  in  thi* 
Commonwealth,  after  a  competitive  examination,  under  rules  prescribed 
by  the  president  of  the  college,  at  such  time  and  place  as  the  senator 
then  in  office  from  each  district  shall  designate ;  and  the  said  scholar- 
ships shall  be  assigned  equally  to  each  senatorial  district  Bat,  if  there 
shall  be  less  than  two  successful  applicants  for  scholarships  from  anj 
senatorial  district,  such  scholarships  may  be  distributed  by  the  presid<&i 
of  the  college  equally  among  the  other  districts,  as  nearly  as  possible: 
but  no  applicant  shall  be  entitled  to  a  scholarship  unless  be  shall  pa^s 
an  examination  in  accordance  with  the  rules  to  be  established  as  faereio- 
before  provided. 

The  Legislature  of  1886  passed  the  following  resolve,  making 
perpetual  the  scholarships  established :  — 

Resolved^  That  annually  the  scholarships  established  by  chapter  fortj- 
six  of  the  resolves  of  the  year  eighteen  hundred  and  eighty-three  be 
given  and  continued  in  accordance  with  the  provisions  of  said  chapter. 

In  accordance  with  these  resolves,  any  one  desiring  admis8io£ 
to  the  college  can  apply  to  the  senator  of  his  district  for  a  scholar- 
ship. Blank  forms  of  application  will  be  furnished  bj  the 
president. 


EQUIPMENT. 

Agricultural  Department. 
The  Farm.  —  Among  the  various  means  through  which  in8t^l^ 
tion  in  agriculture  is  given,  none  exceeds  in  importance  the  fano. 
The  part  which  is  directly  under  the  charge  of  the  prof essor  of 
agriculture  comprises  about  one  hundred  and  fifty  acres  of  iiO' 
proved  land  and  thirty  acres  of  woodland.  Of  the  improved  ]»^* 
about  thirty  acres  are  kept  permanently  in  grass,  and  managed 
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partly  with  a  view  to  landscape  effect.  A  considerable  share  of 
this  land  is,  however,  laid  off  in  half  and  quarter  acre  plats,  and 
variously  fertilized  with  farmyard  and  stable  manures  and  chemi- 
cals, with  a  view  to  throwing  light  upon  the  economical  production 
of  grass.  These  plats  are  staked  and  labeled,  so  that  all  may  see 
exactly  what  is  being  used  and  what  are  the  results. 

The  balance  of  the  farm  is  managed  under  a  system  of  rotation, 
all  parts  being  alternately  in  grass  and  hoed  crops.  All  the  ordi* 
nary  crops  of  this  section  are  grown,  and  many  not  usually  seen 
upon  Massachusetts  farms  find  a  place  here.  Our  large  stock  of 
milch  cows  is  almost  entirely  fed  in  the  barn,  and  fodder  crops 
occupy  a  prominent  place.  Experiments  of  various  kinds  are 
continually  under  trial ;  and  every  plat  is  staked  and  bears  a  label 
stating  variety  under  cultivation,  date  of  planting,  and  manures 
and  fertilizers  used. 

Methods  of  land  improvement  are  constantly  illustrated  here, 
tile  drainage  especially  receiving  a  large  share  of  attention.  There 
are  now  some  nine  miles  of  tile  drains  in  successful  and  very  satis- 
factory operation  upon  the  farm.  Methods  of  clearing  land  of 
stumps  are  also  illustrated,  a  large  amount  of  such  work  having 
been  can-ied  on  during  the  last  few  years. 

In  all  the  work  of  the  farm  the  students  are  freely  employed, 
and  classes  are  frequently  taken  into  the  fields ;  and  to  the  lessons 
to  be  derived  from  these  fields  the  students  are  constantly  referred. 

The  Bam  and  Stock,  —  Our  commodious  barns  contain  a  large 
stock  of  milch  cows,  many  of  which  are  grades  ;  but  the  following 
pure  breeds  are  represented  by  good  animals,  viz. :  Holstein- 
Friesian,  Ayrshire,  Jersey,  Guernsey,  and  Shorthorn.  Experi- 
ments  in  feeding  for  milk  and  butter  are  continually  in  progress. 

We  have  a  fine  flock  of  Southdown  sheep ;  swine  are  represented 
by  the  small  Yorkshire  and  Tamworth  breeds ;  and  besides  work 
horses  we  have  a  number  of  pure-bred  Percherons  used  for  breed- 
ing as  well  as  for  work.  The  barn  is  equipped  with  a  view  to 
illustrating  different  methods  of  fastening  animals,  styles  of 
mangers,  etc.  Connected  with  it  are  an  engine-room,  storage- 
rooms  for  vehicles,  machinery  and  tools,  and  a  granary.  It  con- 
tains three  silos  and  a  root  cellar. 

A  very  large  share  of  the  work  in  the  barn  is  performed  by  stu- 
dents, and  whenever  points  require  illustration,  classes  are  taken 
to  it  for  that  purpose. 

Dairy  Room.  —  Connected  with  the  farm-house  is  a  model  dairy 
room,  containing  Cooley  creamers,  by  means  of  which  our  cream 
is  for  the  most  part  raised.  We  are  provided  also  with  milk  cool- 
ers and  aerators  of  several  patterns,  churns,  separator,  butter- 
workers,  etc.     The  various  processes  connected  with  the  creaming 
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of  milk,  the  preparation  of  milk  for  market  and  the  manufacture 
of  batter  are  illaatrated  here  before  oar  classes. 

Equipment  of  Farm.  —  Aside  from  machines  and  implements 
generally  found  upon  farms,  the  more  important  of  those  used  upon 
oar  farm  and  in  our  barn  which  it  seems  desirable  to  mention  are 
the  following :  Reversible  sulky  plough,  broadcast  fertilizer  dis- 
tributer, manure-spreader,  grain-drill,  horse  corn-planter,  potato- 
planter,  wheelbarrow  grass-seeder,  hay-loader,  potato-digger, 
hay-press,  fodder  cutter  and  crusher,  and  grain  mill.  It  is  our 
aim  to  try  all  novelties  as  they  come  out,  and  to  illustrate  every- 
where the  latest  and  best  methods  of  doing  farm  work. 

Lecture  Boom.  —  The  agricultural  lecture  room  in  south  college 
is  well  adapted  to  its  uses.  It  is  provided  with  numerous  charts 
and  lantern  slides,  illustrating  the  subjects  taught.  Connected 
with  it  are  two  small  rooms  at  present  used  for  the  storage  of  illus- 
trative material,  which  comprises  soils  in  great  variety,  all  impor- 
tant fertilizers  and  fertilizer  materials,  implements  used  in  the 
agriculture  of  our  own  and  other  countries,  and  a  collection  of 
grasses  and  forage  plants,  grains,  etc. 

An  impoitant  addition  to  our  resources  made  during  the  past 
year  consists  of  a  full  series  of  Landsberg's  Models  of  Animak. 
These  are  accurate  models  of  selected  animals  of  all  the  leading 
breeds  of  cattle,  horses,  sheep  and  swine,  and  from  one-sixth  to 
full  size,  according  to  subject.  We  are  provided  with  a  complete 
collection  of  seeds  of  all  our  common  grasses  and  the  weeds  which 
grow  in  mowings,  and  have  also  a  large  collection  of  the  concen- 
trated food  stuffs.  All  these  are  continually  used  in  illustration 
of  subjects  studied. 

Museum,  —  An  important  beginning  has  been  made  towards  ac- 
cumulating materials  for  an  agricultural  museum.  This  is  to  con- 
tain the  rocks  from  which  soils  have  been  derived,  soils,  fertilizer 
materials  and  manufactured  fertilizers,  seeds,  plants  and  their 
products,  stuffed  animals,  machines  and  implements.  It  is  ex- 
pected to  make  this  collection  of  historical  importance  by  including 
in  it  old  types  of  machines  and  implements,  earlier  forms  of 
breeds,  etc.  For  lack  of  room,  the  material  thus  far  accumulated, 
which  is  considerable,  is  stored  in  a  number  of  scattered  localities, 
and  much  of  it  where  it  cannot  be  satisfactorily  exhibited. 

Botanic  Department. 

The  equipment  of  the  botanic  department  has  been  collected  for 
the  two-fold  purpose  of  supplementing  instruction  in  the  science 
of  botany  and  in  the  various  lin^s  of  horticultural  work,  as  fmit 
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cultore,  market  gardening,  forestry,  florioaltore  and  landscape 
gardening. 

For  teaching  botany  proper,  the  equipment  is  as  follows :  — 

The  Botanic  Museum^  containing  the  Knowlton  Herbarium,  of 
over  ten  thousand  species  and  varieties  of  phanerogamous  and  the 
higher  cryptogamous  plants,  over  two  thousand  species  of  fungi 
and  several  collections  of  lichens  and  mosses.  It  also  contains  a 
large  collection  of  native  woods,  cut  so  as  to  show  their  individual 
structure ;  numerous  models  of  native  fruits ;  specimens  of  abnor- 
mal and  peculiar  forms  of  stems,  fruit,  vegetables,  etc. ;  many 
interesting  specimens  of  unnatural  growths  of  trees  and  plants, 
natural  grafts,  etc. ;  together  with  many  specimens  and  models 
prepared  for  illustrating  the  growth  and  structure  of  plants,  and 
including  a  model  of  the  squash  which  raised  by  the  expansive 
force  of  its  growing  cells  the  enormous  weight  of  five  thousand 
pounds. 

The  Botanic  Lecture  Boomj  in  the  same  building,  is  provided 
with  diagrams  and  charts  of  over  three  thousand  figures,  illustrat- 
ing structural  and  systematic  botany. 

The  Botanic  Laboratory j  with  provision  for  twenty-five  students 
to  work  at  one  time,  is  equipped  with  twenty-three  compound 
microscopes,  including  the  makes  of  R.  B.  Tolles,  J.  W.  Queen 
&  Co.,  R.  &  J.  Beck  and  Bausch  &  Lomb,  with  objectives  ranging 
from  four-inch  to  one-fifteenth  inch  focal  lengths,  and  all  the 
accessory  apparatus  requisite  for  a  thorough  study  of  plant  struct- 
ure and  plant  physiology.  Special  attention  is  here  given  to  the 
study  of  the  common  and  useful  plants  cultivated  on  the  farm,  in 
the  garden  and  under  glass,  and  to  the  study  of  all  fungous  and 
other  parasitic  plant  growth  attacking  our  farm  and  garden  crops. 
Apparatus  for  photographing  microscopic  sections  as  well  as  out- 
door objects,  and  special  books  needed  for  reference  by  the 
students  while  at  work  in  the  laboratory,  have  recently  been 
added. 

Ghreenhouies.  —  To  aid  in  the  instruction  of  botany  as  well  as 
that  of  fioriculture  and  market  gardening,  the  glass  structures 
contain  a  large  collection  of  plants  of  a  botanical  and  economic 
value,  as  well  as  those  grown  for  commercial  purposes.  They 
consist  of  a  large  octagon,  forty  by  forty  feet,  with  sides  twelve 
feet  high  and  a  central  portion  over  twenty  feet  high,  for  the 
growth  of  large  specimens,  like  palms,  tree  ferns,  the  bamboo, 
banana,  guava,  olive,  etc. ;  a  lower  octagon,  forty  by  forty  feet, 
for  general  greenhouse  plants ;  a  moist  stove,  twenty-five  by 
twenty-five  feet ;  a  dry  stove,  twenty -five  by  twenty-five  feet ;  a 
rose  room,  twenty-five  by  twenty  feet ;  a  room  for  aquatic  plants. 
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twenty  by  twenty-five  feet;  a  room  for  ferns,  mosses  and  orchids, 
eighteen  by  thirty  feet ;  a  large  propagating  house,  fifty  by  twenty- 
four  feet,  fitted  up  with  benches  sufficient  in  number  to  accommo- 
date fifty  students  at  work  at  one  time;  a  Tegetable  house, 
forty-two  by  thirty-two  feet ;  two  propagating  pits,  eighteen  bj 
seventy-five  feet,  each  divided  into  two  sections  for  high  and  low 
temperatures,  and  piped  for  testing  overhead  and  under-bench 
heating  ;  a  cold  gi*apery  eighteen  by  twenty-five  feet.  To  these 
glass  structures  are  attached  three  work-rooms,  equipped  with  all 
kinds  of  tools  for  greenhouse  work.  In  building  these  houses  as 
many  as  possible  of  the  principles  of  construction,  heating  and 
ventilating,,  etc.,  have  been  incorporated  for  purposes  of  in- 
struction. 

For  instruction  in  horticulture  are :  — 

Orchards. — The  orchards  are  extensive,  and  contain  nearlv  all 
the  valuable  leading  varieties,  both  old  and  new,  of  the  large 
fruits,  growing  under  various  cohditions  of  soil  and  exposure. 

Small  Fruits. — The  small  fruit  plantations  contain  a  large 
number  of  varieties  of  each  kind,  especially  the  new  and  promis- 
ing ones,  which  are  compared  with  older  sorts,  in  plots  and  in  field 
culture.  Methods  of  planting,  pruning,  training,  cultivation,  stodj 
of  varieties,  gathering,  packing  and  shipping  fruits,  etc.,  are 
taught  by  field  exercises,  the  students  doing  a  lai^e  part  of  the 
work  of  the  department. 

Nursery. — This  contains  more  than  five  thousand  trees,  shrubs 
and  vines,  in  various  stages  of  growth,  where  the  different  meth- 
ods of  propagation  by  cuttings,  layers,  budding,  grafting,  and 
pruning  and  training  are  practically  taught  to  the  students. 

Garden.  — All  kinds  of  garden  and  farm-garden  crops  are  grown 
in  this  department,  furnishing  ample  illustration  of  the  treatment 
of  all  market  garden  crops.  The  income  from  the  sales  of  trees, 
plants,  fiowers,  fruit  and  vegetables  aids  materially  in  the  support 
of  the  department,  and  furnishes  illustrations  of  the  methods  of 
business,  with  which  all  students  are  expected  to  become  famUiar. 

Forestry.  —  Many  kinds  of  trees  suitable  for  forest  planting  are 
grown  in  the  nursery,  and  plantations  have  been  made  upon  the 
college  grounds  and  upon  private  estates  in  the  vicinity,  affording 
good  examples  of  this  most  important  subject.  A  large  forest 
grove  is  connected  with  this  department,  where  the  methods  of 
pruning  trees  and  the  management  and  preservation  of  forests  can 
be  illustrated.  In  the  museum  and  lecture  room  are  collections  of 
native  woods,  showing  their  natural  condition  and  peculiarities ; 
and  there  have  been  lately  added  the  prepared  wood  sections  of 
R.  B.  Hough,  mounted  on  cards  for  class-room  illustrations. 


1894.]         PUBLIC  DOCUMENT  — No.  31.  77 

Ornamental  trees,  shrubs  and  flowering  plants  are  grouped  about 
the  grounds  in  such  a  way  as  to  afford  as  much  instruction  as 
possible  in  the  art  of  landscape  gardening.  All  these,  as  well  as 
the  varieties  of  large  and  small  fruits,  are  marked  with  conspic- 
uous labels,  giving  their  common  and  Latin  names,  for  the  benefit 
of  the  students  and  the  public. 

Tool  House.  —  A  tool  house,  thirty  by  eighty  feet,  has  just  been 
completed,  containing  a  general  store-room  for  keeping  small 
tools,  a  repair  shop  with  forge,  anvil  and  work  bench,  and  open 
sheds  for  housing  wagons  and  large  tools.  Under  one-half  of  this 
building  is  a  cellar  for  storing  fruit  and  vegetables.  In  the  loft  is 
a  chamber,  thirty  by  eighty  feet,  for  keeping  the  hotbed  sashes, 
shutters,  mats,  berry  crates,  baskets  and  other  materials  when  not 
in  use. 

Connected  with  the  stable  is  a  cold-storage  room,  with  an  ice 
chamber  over  it,  for  preserving  fruit,  while  the  main  cellar  under- 
neath the  stable  is  devoted  to  the  keeping  of  vegetables. 

The  great  need  of  this  department  is  funds  with  which  to  pur- 
chase manures  and  fertilizers  for  keeping  the  grounds  and  orchards 
in  a  satisfactory  condition  of  growth.  A  part  of  the  garden  land 
south  of  the  greenhouses  has  been  greatly  improved  by  under- 
draining  and  the  tile  are  on  the  ground  for  putting  the  remainder 
into  a  condition  for  profitable  cultivation. 

^     A  IfaasachxiseUs  Garden. 

The  proposition  to  devote  the  hillside  in  the  south  east  corner 
of  the  farm  to  the  growth  of  the  trees  and  plants  of  Massa- 
chusetts is  one  that  should  be  carried  out,  thus  adding  a  very 
useful  as  well  as  beautiful  feature  to  the  grounds. 

The  location  of  the  college  is  one  of  the  most  beautiful  to  be 
found  in  the  State,  and  the  ornamentation  of  the  banks  of  the 
beautiful  sheet  of  water  between  the  botanic  department  and  the 
main  college  buildings,  as  well  as  the  hillside  above  the  green- 
houses, will  do  more  than  any  one  thing  to  make  the  college 
grounds  noted  for  theh*  finished  beauty  as  a  combination  of  art 
and  nature. 

Zoological  Department. 

Zoological  Lecture  Boom. — The  room  in  south  college  is  well 
adapted  for  lecture  and  recitation  purposes,  and  is  supplied  with 
a  series  of  zoological  charts  prepared  to  order,  also  a  set  of 
Leuckart's  charts,  disarticulated  skeletons,  and  other  apparatus 
for  illustrating  the  lectures  in  the  class-room. 

Zoological  Museum,  —  This  is  in  immediate  connection  with  the 
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lecture  room,  and  contains  the  HaBsachasetts  State  ooUection, 
which  comprises  a  large  number  of  mounted  mammals  and  binbi 
together  with  a  series  of  birds'  nests  and  eggs,  a  collection  of  alco- 
holic specimens  of  fisheo,  reptiles  and  amphibians,  and  a  ooUectioa 
of  shells  and  other  invertebrates. 

There  is  also  on  exhibition  in  the  museum  a  collection  of  8kel^ 
tons  of  our  domestic  and  other  animals,  and  mounted  specimens 
purchased  from  Prof.  H.  A.  Ward ;  a  series  of  glass  models  of 
Jelly  fishes,  worms,  etc.,  made  by  Leopold  Blaschka  in  Dresden; 
a  valuable  collection  of  corals  and  sponges  from  Nassau,  N.  P., 
collected  and  presented  by  Prof.  H.  T.  Femald  ;  a  fine  collecdon 
of  corals,  presented  by  the  Museum  of  Comparative  Zoology  in 
Cambridge;  a  collection  of  alcoholic  specimens  of  invertebntei 
from  the  coast  of  New  England,  presented  by  the  National  Mn- 
seum  at  Washington ;  a  large  and  rapidly  growing  collection  of 
insects  of  all  orders,  and  a  large  series  of  dastique  models  of  ts- 
rious  animals,  manufactured  in  the  Auzoux  laboratory  in  Paris. 
The  museum  is  now  open  to  the  public  from  three  to  four  p.x., 
every  day  except  Saturday  and  Sunday. 

Zoological  Laboratory.  —  A  large  room  in  the  laboratory  bafldiog 
has  been  fitted  up  for  a  zoological  laboratory,  with  tables,  sink, 
gas,  etc.,  and  is  supplied  with  a  reference  library,  microscopes, 
chemical  and  other  necessary  apparatus  for  work.  This  labora- 
tory with  its  equipment  is  undoubtedly  the  most  valuable  applianoe 
for  instruction  in  the  department  of  zoology. 

Yeterinabt  Departmemt. 

This  department  is  well  equipped  with  the  apparatus  necessan 
to  illustrate  the  subject  in  the  class-room. 

It  consists  of  an  improved  Auzoux  model  of  the  horse,  imported 
from  Paris,  constructed  so  as  to  separate  and  show  in  detail  the 
shape,  size,  structure  and  relations  of  the  different  parts  of  the 
body ;  two  papier  mach6  models  of  the  hind  legs  of  the  horse, 
showing  disease  of  the  soft  tissues,  —  wind-galls,  bogs,  spavins, 
etc.,  also  the  diseases  of  the  bone  tissues,  splint,  spavins,  and 
ring-bones ;  two  models  of  the  foot,  one  according  to  Bracv 
Clark's  description,  the  other  showing  the  Charlier  method  of 
shoeing  and  the  general  anatomy  of  the  foot ;  a  Itdl-sized  model 
of  the  bones  of  the  hind  leg,  giving  sha.pe,  size  and  position  of 
each  individual  bone ;  thirty-one  full-sized  models  of  the  jaws  and 
teeth  of  the  horse,  and  fourteen  of  the  ox,  showing  the  changes 
which  take  place  in  these  organs  as  the  animals  advance  in  age. 

There  is  an  articulated  skeleton  of  the  famous  stallion.  Black- 
hawk  ;  a  disarticulated  one  of  a  thorough-bred  mare,  besides  one 
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each  of  the  oow,  sheep,  pig  and  dog ;  two  prepared  dissections  of 
the  fore  and  hind  legs  of  the  horse,  showing  the  position  and  rela- 
tion of  the  soft  tissues  to  the  bones ;  a  papier  mach6  model  of  the 
uterus  of  the  mare  and  of  the  pig ;  a  gravid  uterus  of  the  cow ;  a 
wax  model  of  the  uterus,  placenta  and  foetus  of  the  sheep,  showing 
the  position  of  the  foetus  and  the  attachment  of  the  placenta  to 
the  walls  of  the  uterus. 

In  addition  to  the  above  there  is  a  growing  collection  of  patho- 
logical specimens  of  both  the  soft  and  osseous  tissues,  and  many 
parasites  common  to  the  domestic  animals.  A  collection  of  charts 
and  diagrams  especially  prepared  for  the  college  is  used  in  connec- 
tion with  the  lectures  upon  the  subject  of  anatomy,  parturition 
and  conformation  of  animals. 

Through  the  kindness  of  Mr.  Henry  Adams  of  Amherst  the  de- 
partment has  received  a  large  sample  collection  of  the  various 
drugs  used  in  the  treatment  of  the  diseases  of  the  domestic 
animals. 

For  the  benefit  of  the  students,  sick  or  diseased  animals  are 
frequently  shown  them,  and  operations  performed  in  connection 
with  the  class-room  work.  For  the  use  of  the  instructor  of  this 
department  a  laboratory  has  been  provided  in  the  old  chapel 
building.  It  has  been  equipped  with  the  apparatus  necessary  for 
the  study  of  histology,  pathology,  and  bacteriology,  consisting  in 
part  of  an  improved  Zeiss  microscope  with  a  one-eighteenth  inch 
objective,  together  with  the  lower  powers ;  a  Lautenschlager's  in- 
cubator and  hot-air  sterilizer ;  an  Arnold's  steam  sterilizer  and  a 
Bausch  &  Lomb  improved  laboratory  microtome.  This  apparatus 
is  used  for  the  preparation  of  material  for  the  class-room  and  for 
general  investigation. 

Mathematical  Department. 

The  instruction  embraces  pure  mathematics,  civil  engineering, 
mechanics  and  physics.  For  civil  engineering  there  are  an  £ck- 
hold's  omnimeter,  solar  transit,  three  engineer's  transits,  sur- 
veyor's transit,  gradienter,  plane  table,  two  common  compasses, 
two  levels,  one  architect's  compass  level,  six  surveyor's  chains, 
six  levelling  rods  of  various  patterns,  cross-section  rod,  and  such 
other  incidental  apparatus  as  is  necessary  for  practical  field  and 
railroad  work. 

For  mechanics  there  is  a  full  set  of  mechanical  powers,  and  a 
good  collection  of  apparatus  for  illustration  in  hydrostatics,  hydro- 
dynamics and  pneumatics.  There  is  also  a  supply  of  physical  ap- 
paratus for  illustrating  the  general  principles  of  sound,  heat  and 
light. 
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For  practical  study  in  electricity  there  are  several  electrical  ma- 
chines; small  hand  dynamo  with  complete  outfit  of  necessary 
apparatus,  coils,  standard  one  thousand  ohm  resistance  box, 
Wheatstone's  bridge,  testing  set,  sine  and  tangent  galvanometer. 
Thomson's  reflecting  galvanometer  with  shunt  box  and  standard 
scale,  electrometer,  direct  reading  voltmeter  and  ammeter,  and  a 
large  quantity  of  less  expensive,  but  important  apparatus  for  class- 
room illustration  and  laboratory  work.  Much  of  this  collection  is 
new,  having  been  recently  added,  and  thus  the  facilities  for  prac- 
tical information  in  this  department  have  been  greatly  increased. 

The  lecture  room  is  large  and  adjacent  to  it  is  a  work  room  and 
the  physical  cabinet. 

Chemical  Department. 

Instruction  in  general,  agricultural  and  analytical  chemistry  and 
mineralogy  is  given  in  the  laboratory  building.  Thirteen  com- 
modious rooms,  well  lighted  and  ventilated  and  fitted  at  large 
expense,  are  occupied  by  the  chemical  department. 

The  Lecture  Room^  on  the  second  floor,  has  ample  seating  capa- 
city for  seventy  students.  Immediately  adjoining  it  are  four 
smaller  rooms  which  serve  for  storing  apparatus  and  preparing 
material  for  the  lecture  table. 

The  LaboraJtory  for  beginners  is  a  capacious  room  on  the  first 
floor.  It  is  furnished  with  forty  working  tables.  Each  table  is 
provided  with  sets  of  wet  and  dry  reagents,  a  fume  chamber, 
water,  gas,  drawer  and  locker,  and  apparatus  sufficient  to  render 
the  student  independent  of  carelessness  or  accident  on  the  part  of 
others  working  near  by ;  thus  equipped  each  worker  has  the  op- 
portunity, under  the  direction  of  an  insti'uctor,  of  repeating  the 
processes  which  he  has  previously  studied  at  the  lecture  table 
and  of  carrying  out,  at  will,  any  tests  which  his  own  observation 
may  suggest. 

A  systematic  study  of  the  properties  of  elementary  matter  is 
here  taken  up,  then  the  study  of  the  simpler  combinations  of  the 
elements  and  their  artificial  preparation. 

Then  follows  qualitative  analysis  of  salts,  minerals,  soils,  fer- 
tilizers, animal  and  vegetable  products. 

The  LaboraJtory  for  advanced  students  has  just  been  fitted  up  in 
the  room,  also  on  the  first  floor,  previously  known  as  the  chapel. 

Here  tables  for  thirty  workers,  besides  large  fume  chambers  and 
distillation  tables  with  ample  supplies  of  gas  and  water  and  all 
kinds  of  apparatus,  have  been  arranged.  This  is  for  instruction 
in  the  chemistry  of  various  manufacturing  industries,  especially 
those  of  agricultural  interest,  as  the  production  of  sugar,  starch 
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fibres  and  dairy  products;  the  preparation  of  plant  and  animal 
foods,  their  digestion,  assimilation  and  economic  use ;  the  official 
analysis  of  fertilizers,  fodders  and  foods,  the  analysis  of  soils  and 
waters,  of  milk,  urine,  and  other  animal  and  vegetable  products. 

The  Balance  Room,  has  four  balances  and  improved  apparatus 
for  determining  densities  of  solids,  liquids  and  gases. 

ApparaJtuB  aj^  CoUections,  —  Large  purchases  of  apparatus 
have  recently  been  made.  Deficiencies  caused  by  the  wear  and 
breakage  of  several  years  have  been  supplied  and  the  original 
outfit  increased.  The  various  rooms  are  furnished  with  an  exten- 
sive collection  of  industrial  charts,  including  Lenoir  &  Foster's 
series  and  those  of  Drs.  Julius  and  Georg  Schroeder.  The  ap- 
paratus includes  balances,  a  microscope,  spectroscope,  polariscope, 
photometer,  barometer,  and  numerous  models  and  sets  of  appa- 
ratus. A  valuable  and  growing  collection  of  specimens  and  sam- 
ples, fitted  to  illustrate  different  subjects  taught,  is  also  provided. 
This  includes  rocks,  minerals,  soils,  raw  and  manufactured  fertil- 
izers ;  food,  including  milling  products ;  fibres  and  other  vegetable 
and  animal  products,  and  artificial  preparations  of  mineral  and 
organic  compounds.  Series  of  preparations  are  used  for  illustrat- 
ing the  various  stages  of  various  manufactures  from  raw  materials 
to  finished  products. 

Military  Departhemt. 

United  States  Property. 

2  light  twelve-pound  bronze  guns  with  implements. 
2  eight-inch  mortars  with  implements. 
2  gun  carriages. 
2  mortar  beds. 
127  Springfield  cadet  rifles. 

125  infantry  accoutrements,  sets. 
81  headless  shell  extractors. 

10,000  metallic  ball  cartridges. 
1,600  metallic  blank  cartridges. 
4,000  pasters. 

126  targets,  A  and  B. 

Library. 

This  now  numbers  14,235  volumes,  having  been  increased  dur- 
ing the  year,  by  gift  and  purchase,  1,185  volumes.  It  is  placed 
in  the  lower  hall  of  the  new  chapel-library  building,  and  is  made 
available  to  the  general  student  for  reference  or  investigation.  It 
is  especially  valuable  as  a  library  of  reference*  and  no  pains  will 
be  spared  to  make  it  complete  in  the  departments  of  agriculture, 
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horticulture  and  botany,  and  the  natural  scienoes.  It  is  open  a 
portion  of  each  day  for  consultation,  and  an  hour  every  erening 
for  the  drawing  of  books. 


PRIZES. 

Rhetorical  Prizes. 

The  prizes  heretofore  offered  by  Isaac  D.  Famsworth,  Esq., 
will  this  year  be  given  by  the  Western  Alumni  Association  of  the 
Massachusetts  Agricultural  College.  These  prizes  are  awarded 
for  excellence  in  declamation  and  are  open  to  competition,  under 
certain  restrictions,  to  members  of  the  sophomore  and  freshman 
classes. 

MiuTART  Prize. 

A  prize  of  fifteen  dollars  for  the  best  essay  on  some  militsry 
subject  is  offered  this  year  to  the  graduating  class  by  John  C. 
Cutter,  72,  and  Charles  H.  Southworth,  '77. 

Flint  Prizes. 

Mr.  Charles  L.  Flint  of  the  class  of  1881  has  established  two 
prizes,  one  of  thirty  dollars  and  another  of  twenty  dollars,  to  be 
awarded,  at  an  appointed  time  during  commencement  week,  to  the 
two  members  of  the  Junior  class  who  may  produce  the  best  ora- 
tions. Excellence  in  both  composition  and  delivery  is  considered 
in  making  the  award. 

Mathematical  Prize. 

Mr.  Clarence  D.  Warner  of  the  class  of  1881  offers  a  prize  of 
fifty  dollars  to  that  member  of  the  senior  class  who  shall  pass  the 
best  written  examination  in  the  mathematics  of  the  regular  course. 

Grinkell  Agricultural  Prizes. 

Hon.  William  Claflin  of  Boston  has  given  the  sum  of  one  thou- 
sand dollars  for  the  endowment  of  a  first  and  second  prize,  to  be 
called  the  Grinnell  Agricultural  Prizes,  in  honor  of  George  B. 
Grinnell,  Esq.,  of  New  York.  These  two  prizes  are  to  be  paid  in 
cash  to  those  two  members  of  the  graduating  class  who  may  pass 
the  best  written  and  oral  examination  in  theoretical  and  practical 
agriculture. 

Hills  Botanical  Prizes. 

For  the  best  herbarium  collected  by  a  member  of  the  class  of 
1894,  fifteen  dollars  is  offered,  and  for  the  second  best  a  prize  of 
ten  dollars ;  also  a  prize  of  five  dollars  for  the  best  collection  of 
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woods,  and  a  prize  of  five  dollars  for  the  best  collection  of  dried 
plants  from  the  college  farm. 

The  prizes  in  1893  were  awarded  as  follows :  — 

Flint  Oratorical  Prizes:  Arthur  C.  Curtis  (1894),  first;  Elias 
D.  White  (1894),  second. 

Western  Alumni  Bhetorical  Prizes:  Thomas  P.  Foley  (1895), 
first;  E.  Hale  Clark  (1895),  second;  Frank  L.  Clapp  (1896), 
first;  Patrick  A.  Leamy  (1896),  second. 

MUitary  Prizes:  Franklin  S.  Hoyt  (1893),  first;  Engene  H. 
Lehnert  (1893),  second. 

GrinneU  AgricuUurcU  Prizes:  Fred  G.  Bartlett  (1893),  first; 
Franklin  S.  Hoyt  (1893),  second. 

Hiiis  Botanical  Prizes:  Francis  T.  Harlow  (1893),  first ;  Henry 
F.  Staples  (1893),  second. 


RELIGIOUS   SERVICES. 

Students  are  required  to  attend  prayers  every  week-day  at  8.15 
A.U.,  and  public  worship  in  the  chapel  every  Sunday  at  10.30  a.m., 
unless,  by  request  of  their  parents,  arrangements  are  made  to 
attend  divine  service  elsewhere.  Further  opportunities  for  moral 
and  religious  culture  are  afforded  by  a  Bible  class  taught  by  one 
of  the  professora  during  the  hour  preceding  the  Sunday  morning 
service,  and  by  religious  meetings  held  on  Sunday  afternoon  and 
during  the  week,  under  the  auspices  of  the  College  Young  Men's 
Christian  Association. 


LOCATION. 


Amherst  is  on  the  New  London  Northern  Railroad,  connecting 
at  Palmer  with  the  Boston  &  Albany  Railroad,  and  at  Miller's 
Falls  with  the  Fitcbburg  Railroad.  It  is  also  on  the  Central 
Massachusetts  Railroad,  connecting  at  Northampton  with  the 
Connecticut  River  Railroad  and  with  the  New  Haven  and  North- 
ampton Railroad. 

The  college  buildings  are  on  a  healthful  site,  commanding  one 
of  the  finest  views  in  New  England.  The  large  farm  of  three 
hundred  and  eighty-three  acres,  with  its  varied  surface  and  native 
forests,  gives  the  student  the  freedom  and  quiet  of  a  country 
home. 


APPENDIX. 


THE    TRUE    VALUE    OF    GREEN 

MANURING. 


By  prof.  JULIUS  KUHN, 

Director  of  the  Agricultural  Institute  of  HalU^  Oermany, 


[Translated*  and  condensed  1^  £.  W.  Allbn,  Ph.D.] 


The  practice  of  green  manarlDg  as  a  means  of  improving  the 
fertility  of  the  soil  is  one  of  the  oldest  in  agriculture.  It  was  ad- 
vocated bj  Roman  writers  more  than  two  thousand  years  ago,  and 
from  then  till  now  lupine  especially  has  been  widely  used  for  this 
purpose  in  southern  France  and  Italy.  Recently  it  has  received  a 
new  impetus  from  discoveries  made  in  plant  nutrition,  and  is  being 
vigorously  advocated  far  and  wide  by  writers  on  agricultural  topics, 
without  proper  regard  for  the  conditions  under  which  it  must 
prove  an  irrational  practice. 

The  ancients  knew  that  leguminous  plants,  especially  the  clovers, 
left  the  soil  richer  after  their  growth,  even  when  the  crop  growing 
above  ground  was  harvested,  and  they  also  knew  that  the  soil  was 
enriched  in  proportion  to  the  size  of  the  crop.  £mil  John  found 
by  a  series  of  analyses  more  than  forty  years  ago  that  this  added 
richness  did  not  consist  alone  in  an  increase  in  the  humus-forming 
materials  of  the  soil,  but  in  an  actual  increase  in  the  nitrogenous 
matter  of  the  soil.  The  reason  for  all  this,  however,  was  not 
apparent  until  a  few  years  ago.  Investigations  by  Hellriegel,  the 
director  of  a  German  experiment  station,  demonstrated  the  fact 
that  leguminous  plants  have  the  ability  to  take  up  or  assimilate 
the  free  nitrogen  of  the  air  and  use  it  in  their  growth,  and  that 
they  are  enabled  to  do  this  by  numerous  tubercles  or  nodules 
which  grow  on  their  roots.     The  tubercles  had  been  noticed  before, 

*  From  ZeUtekrift  des  landto.  Centred  Vereina  der  Pravinz  SachMn,  1893,  No.  1 
pp.  3-13 ;  No.  8,  pp.  95-101 ;  and  No.  4,  pp.  117-128. 
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but  their  function  was  unknown.  Just  how  this  assimilation  of 
free  nitrogen  is  effected  is  a  problem  not  fully  solved.  Fortfaer 
studies  have  shown  that  the  tubercles  contain  large  nambers  of 
microbes  or  micro-organisms,  which  appear  to  be  responsible  for 
the  assimilation  of  nitrogen.  It  appears  to  be  a  result  of  their 
life  processes.  They  live  in  a  sort  of  partnership  with  the  plants, 
deriving  certain  things  essential  to  their  life  and  growth  from  the 
Juices  of  the  plant,  and  in  turn  furnishing  the  plant  with  Ditn^eo. 
This  partnership  is  known  in  science  as  symbiosis.  Much  remains 
to  be  found  out  regarding  this  mysterious  process  and  it  must  be 
admitted  that  there  is  a  certain  amount  of  speculation  in  this 
theory.  The  question  is  an  exceedingly  difficult  one  to  get  at. 
But  it  is  sufficient  for  practical  purposes  to  know  that  legnminons 
plants  provided  with  these  tubercles  possess  a  nitrogen  scarce  not 
available  to  other  kinds  of  plants. 

These  discoveries  throw  a  new  light  on  green  manuring  and  on 
the  plants  best  adapted  for  green  manuring.  They  show  that 
while  both  leguminous  and  non-leguminous  plants  enriched  the 
soil  alike  in  humus-forming  materials,  in  proportion  to  the  size  of 
the  crop,  they  differ  in  respect  to  the  source  of  their  nitrogenous 
materials.  While  non-leguminous  plants  derive  their  nitrogen 
supply  almost  exclusively  from  the  soil,  leguminous  plants  take 
theirs  from  the  free  nitrogen  of  the  air.  Consequently,  if  spany, 
rape,  mustard,  etc.  (non-leguminous  plants),  are  grown  on  the 
soil  and  the  crop  ploughed  in,  the  soil  is  not  materially  enriched 
in  nitrogen ;  the  process  is  simply  returning  to  the  soil  all  the 
nitrogen  which  the  crop  took  from  it.  Probably  a  very  slight  in- 
crease in  nitrogen  would  occur,  for  it  has  been  shown  that  all 
plants  are  able  to  absorb  the  traces  of  carbonate  of  ammonia  in  the 
air.  But  since  leguminous  plants  may  derive  the  large  proportion 
of  their  nitrogen  from  without  the  soil  —  that  is,  from  the  air-- 
their  use  for  green  manuring  actually  enriches  the  soil  in  nitrog- 
enous matter ;  and,  as  a  matter  of  fact,  this  is  true  in  a  high 
degree.  This  advantage  of  leguminous  plants  over  other  plants 
for  green  manuring  increases  the  poorer  the  soU  is  naturally,  and 
the  less  its  ability  to  absorb  the  ammonia  of  the  air.  Leguminous 
plants  which  are  adapted  to  grow  on  such  poor  soils  and  produce 
a  large  crop  of  green  material  are  exceptionally  valuable.  The 
lupines  possess  these  qualities  in  a  high  degree.  Thus  it  is  that 
the  preference  for  this  plant  for  green  manuring,  which  has  existed 
for  more  than  two  thousand  years,  is  to-day  fully  explained  and 
accounted  for. 

These  are  indeed  facts  of  more  than  ordinary  importance. 
They  make  it  possible  to  practice  green  manuring  far  more  intel- 
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ligently  than  previouslj*  But  it  should  be  cautioned  that  these 
facts  alone  do  not  settle  the  practicability  of  green  manuring. 
Other  factors  deserve  careful  consideration  before  it  can  be  deter- 
mined under  what  conditions  green  manuring  may  be  regarded  as 
an  altogether  rational  and  profitable  operation,  and  under  what 
conditions  it  is  to  be  avoided  in  the  interest  of  the  greatest  profit 
from  the  land. 

Let  us  first  consider  the  case  of  soils  of  doubtful  value  for  cul- 
tivation, soils  that  raise  the  question  as  to  whether  they  shall  be 
brought  into  condition  for  culture  or  allowed  to  grow  up  to  timber. 
Poor,  sandy  soils  used  for  six,  nine,  or  twelve  years  for  rye,  and 
remote  from  deposits  of  marl  or  muck,  may  be  classed  here.  In 
such  cases  green  manuring  with  lupine  is  of  the  greatest  value  and 
is  far  more  promising  financially  than  reforestation.  Under  a  rota- 
tion of  green  manuring  with  lupine,  with  an  application  of  kainit, 
and  winter  rye  with  Thomas  slag  phosphate,  such  a  soil  gradually 
improves  in  humus  until  the  change  is  perceptible  to  the  eye  in  the 
darker  color  of  the  soil.  Accompanying  this  change  in  general 
appearance  is  an  increase  in  fertility,  until  after  a  time  a  repetition 
of  the  green  manuring  once  in  three  years  will  be  sufficient. 
Meanwhile  the  winter  rye  may  be  followed  by  a  crop  of  buck- 
wheat instead  of  lupine.  In  this  rotation  of  green  manuring  and 
rye,  lime  may  usually  be  applied  with  advantage,  preferably  in 
the  form  of  carbonate  of  lime,  not  burned  lime. 

In  order  to  derive  the  greatest  possible  advantage  from  the 
green  manuring,  the  lupine  should  be  sown  early  in  May,  and  not 
the  last  of  May  or  in  June,  as  is  often  recommended.  By  the 
first  half  of  August,  which  is  believed  to  be  the  best  time  of  the 
year  for  ploughing  under,  the  seed  of  the  lupine  will  be  nearly  or 
quite  formed,  and  the  crop  will  contain  the  maximum  quantity  of 
nitrogenous  matter.  Four,  or,  better,  six  weeks  should  intervene 
between  the  ploughing  under  of  the  lupine  and  the  sowing  of  the 
rye. 

For  the  better  class  of  sandy  soils  the  rotation  with  green 
manuring  mentioned  above  is  too  expensive.  There  the  rye  will 
do  well  even  if  the  lupine  is  allowed  to  ripen  and  be  harvested  and 
the  residue  ploughed  under.  The  farmer  cannot  afford  to  sacrifice 
a  crop  of  lupine  to  green  manuring,  as  in  this  case  the  lupine  is 
the  more  valuable  crop  of  the  two.  The  lupine  is  to  the  light, 
sandy  soils  what  the  pea  is  to  sandy  loam  soils  and  the  horse  bean 
to  heavier  soils,  both  as  a  preparatory  crop  and  on  account  of  its 
richly  nitrogenous  seeds.  In  the  latter  respect  it  surpasses  the 
other  papilionaceous  plants,  and  the  seed  is  well  adapted  to  feed- 
ing cattle,  horses,  sheep,  and  goats.     For  feeding,  the  seed  should 
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be  disembittered  by  the  Kellner*  or  some  other  method,  and  weD 
braised.  The  lupine  seeds  are  then  extremely  valuable  for  feeding 
milch  cows  and  fattening  stock.  In  this  way  the  lighter  soil  of 
the  farm  is  made  to  furnish  the  necessary  nitrc^enoas  food  at  i 
relatively  low  cost. 

To  secure  the  best  results,  care  is  necessary  in  choosing  tbe 
variety  best  adapted  to  the  locality,  and  it  will  frequeDtlj  be  ad- 
visable to  find  this  out  by  experimental  trials.  In  the  majority  of 
cases,  blue  lupine  gives  an  especially  large  yield  of  seed.  Another 
point  to  be  observed  is  the  readiness  with  which  the  pods  break 
open  when  ripe. 

Since  the  lupine  contains  a  poisonous  principle,  lapinose,  onlj 
the  seeds  should  be  used  for  feeding,  and  these  should  be  treated 
to  remove  this  principle,  as  mentioned  above.  Both  the  greea 
and  dry  forage  are  likely  to  disagree  with  animals,  and  the  risk 
from  their  use  is  too  great  to  be  taken.  Tbe  stems  and  straw 
should  be  used  for  bedding  and  incorporated  with  the  manure. 

Lupine  may  be  employed  in  another  way,  namely,  by  sowing 
yellow  lupine  among  the  rye  when  the  latter  is  in  bloom  and 
ploughing  the  crop  under  with  the  stubble.  For  reasons  mentioned 
above,  it  must  not  be  pastured.  Following  this  light  green  manor- 
ing,  potatoes  or  oats  do  well.  When  the  soil  is  not  suited  to  these 
crops,  buckwheat  is  recommended.  This  latter  form  of  lupine 
green  manuring  is  one  of  the  most  valuable  practices  in  the  ra- 
tional cultivation  of  sandy  soils. 

Serradella,  also  a  leguminous  plant,  does  well  on  medium  light 
sandy  soils.  It  may  be  sown,  like  lupine,  among  winter  rje  in 
spring.  Under  these  conditions  it  produces  an  unusually  luxori- 
ant  vegetation  which  may  either  be  ploughed  under,  like  lupine, 
and  with  equally  good  eflTect  on  the  crop  following,  or  it  may  be 
pastured.  Serradella  is  an  excellent  fodder  plant  and  maj  be 
fed  with  none  of  the  danger  attending  the  feeding  of  lupine.  It 
may  be  fed  either  green,  as  hay,  or  as  silage.  It  is  eagerly  eaten 
by  all  kinds  of  farm  animals,  retains  its  palatability  and  food  Taloe 
up  to  the  end  of  blooming,  and  has  a  very  favorable  effect  on  tbe 
secretion  of  milk. 

In  view  of  these  facts,  the  question  arises,  is  the  practice  of 
ploughing  under  the  crop  of  senradella  an  economical  one  ?  Would 
it  not  be  better  to  feed  the  crop  and  plough  under  only  the  stubbie 

*  Kellner'g  process  of  disembittering  laplne  seed  oonsiflts  in  soaking  ih«  seed  is 
water  for  twenty-four  hoars,  with  freqaent  changes  of  water,  steaming  for  ooe  boor, 
and  then  extracting  for  two  days,  with  freqaent  stirring.  In  the  latter  opeiatioo  the 
discolored  water  is  drawn  off  frequently  and  i^resh  water  added.  FlTe  poands  of  thii 
disembittered  lapfne  seed  may  be  fed  to  cows  per  day  per  1,000  poands  Ure  velgbL 
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and  the  manure?  In  this  connection,  a  calculation  will  throw 
some  light  upon  the  subject.  Assuming  an  average  crop  of  17,600 
pounds  of  green  serradella  per  acre,  which  is  a  moderate  crop,  the 
nitrogen  contained  in  the  crop  would  be  worth,  at  current  prices, 
$11.06  per  acre.  This  value  of  the  nitrogen  is  taken  as  represent- 
ing the  total  value  of  the  crop  for  green  manuring,  since  the  nitro- 
gen is  the  only  fertilizing  element  not  derived  from  the  soil.  The 
potash  and  phosphoric  acid  are  merely  returned  to  the  soil  from 
whence  they  came.  The  value  of  the  humus-forming  substances 
is  not  taken  into  account,  as  experiments  by  the  author  have 
shown  this  value  to  be  very  variable  and  in  some  cases  entirely 
lacking. 

A  lengthy  calculation  of  the  value  of  the  crop  of  17,600  pounds 
of  green  serradella  for  feeding  to  milch  cows,  when  the  barnyard 
manure  is  returned  to  the  soil,  shows  this  to  be  $23.12.  In  this 
calculation  every  possible  expense  attending  the  feeding  is  taken 
into  account,  including  care  of  animals,  interest  on  money,  cost 
of  carting  the  barnyard  manure  to  the  land,  etc.,  and  allowance 
is  made  for  the  phosphoric  acid  and  potash  sold  in  the  milk.  The 
comparison  stands  then  as  follows :  — 

Value  of  crop  of  serradella  from  one  acre,  for  feeding  cows,      .    (23.12 
Value  of  crop  of  serradella  from  one  acre,  for  green  manuring,      1 1 .06 

Difference, 912.06 

This  calculation  shows  the  crop  of  serradella  to  be  more  than 
twice  as  valuable  for  feeding  as  for  green  manuring. 

The  above  calculation  assumed  a  daily  milk  yield  of  7j^  quarts, 
sold  at  2-^  cents  per  quart.  On  the  basis  of  only  1^  cents  per  quart 
of  milk,  the  feeding  value  would  be  $13.52,  or  still  $2.46  higher 
than  the  value  for  green  manuring. 

Assuming  under  exceptional  conditions  a  yield  of  only  5  quarts 
of  milk,  sold  at  IJ  cents  per  quart,  the  calculated  feeding  value 
would  be  $11.69.  Under  these  exceptionally  unfavorable  condi- 
tions the  serradella  would  appear  to  be  used  to  slightly  better  ad- 
vantage when  fed  than  when  ploughed  under.  In  view  of  these 
facts,  the  practice  of  using  serradella  for  a  green  manure,  instead 
of  feeding  the  crop,  cannot  be  justified  and  must  be  regarded  as 
bad  farm  management. 

The  claim  is  frequently  made,  in  advocating  the  growing  of  ser- 
radella for  green  manuring,  that  it  is  an  exceedingly  cheap  means 
of  securing  nitrogen  ;  that  with  a  small  expenditure  for  seed,  and 
no  extra  labor  except  that  of  sowing  the  seed,  a  large  amount  of 
nitrogen  is  secured  from  the  air.     Admitting  this,  has  not  this  ni- 
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trogen,  in  the  form  in  which  it  existB,  namely,  as  protein  and 
amides,  a  mach  higher  valae  when  used  for  feeding  animals  than 
when  ploughed  under?  If  it  is  the  cheapest  source  of  nitrogen 
for  manuring,  is  it  not  also  the  cheapest  source  of  protein  for  feed- 
ing^ especially  when  six-sevenths  of  the  nitrogen  in  the  crop  is 
recovered  in  the  manure?  In  the  daily  ration  of  120  pounds  of 
green  serradella  are  3.6  pounds  of  protein,  equivalent  to  0.576 
pound  of  nitrogen.  With  an  average  production  of  7^  quarts  of 
milk  per  day,  0.492  pound  of  this  nitrogen  passes  into  the  ma- 
nure, while  only  0.84  pound,  or  about  one-seventh,  goes  into  the 
milk.  By  using  the  crop  as  fodder,  animal  production  is  aided 
and  still  only  a  very  small  portion  of  the  nitrogen  is  used ;  bv  far 
the  larger  portion  goes  into  the  barnyard  manure  and  is  applied 
to  the  soil. 

Beyond  question,  then,  the  nitrogen  of  the  air,  which  is  obtained 
without  cost  through  the  agency  of  leguminous  plants,  is  best  util- 
ized in  improving  the  productiveness  of  the  land  and  increasing 
the  profits  when  it  is  used  in  the  production  of  milk  and  meat,  and 
thereby  in  the  production  of  cheap  barnyard  manure.  By  this 
method  not  only  the  nitrogen,  but  also  the  carbohydrates  and  fats 
which  the  plants  derive  from  the  carbonic  acid  of  the  air  are  made 
use  of.  For  these  latter  substances  also  serve  to  nourish  the  ani- 
mal and  build  up  new  material,  and  a  portion,  in  turn,  passes  into 
the  barnyard  maQure  and  has  a  favorable  effect  on  the  humus  for- 
mation. This  is  the  true  economy  of  material.  The  pecuniary 
advantage  from  feeding  the  crop  will  be  correspondingly  higher. 
the  higher  the  prevailing  price  of  hay  and  feeding  stuffs  in  general. 

What  has  been  said  in  regard  to  serradella  applies  equally  well 
to  the  sand  vetch,  which  belongs  to  the  same  order  of  plants  as 
serradella  {PapUionace<B) .  It  is  grown  in  the  stubble  of  wint^ 
grains  and  with  especially  good  results  with  winter  rye,  furnishing 
a  green  fodder  for  spring.  It  is  of  exceptional  value  for  sandj 
soils  and  furnishes  an  excellent  fodder  for  milch  cows.  But  to 
use  it  for  green  manuring,  as  is  often  recommended,  would  be  a 
waste  of  valuable  food  material  and  exceedingly  bad  practice. 

Several  non-leguminous  plants  are  also  worthy  of  notice  as  catch 
crops  for  sandy  soils.  Among  these  are  spurry,  buckwheat,  and 
field  turnips.  Although  these  plants  are  not  believed  to  derive 
nitrogen  from  the  air  in  any  considerable  amount,  they  develop 
well  in  the  stubble  of  winter  rye  when  not  sown  too  late,  and  fur- 
nish valuable  green  fodder.  They  have  also  been  recommended 
for  green  manuring,  but  are  of  far  greater  value  for  feeding  pur- 
poses. 

Green  manuring  on  medium  rich  soils  has  much  less  to  recom- 
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mend  it  than  on  sandy  soils.  Although  the  green  manuring  of 
light  sandy  soils  with  lupine  is  often  of  very  great  advantage  in 
enriching  the  soil  in  humus,  this  advantage  does  not  hold  good  in 
the  case  of  better  soils.  Lupine  grows  well  on  the  latter,  but  is 
not  profitable  enough  to  be  used  as  a  principal  crop,  and  is  not 
well  fitted  for  a  fallow  crop,  since  the  rye  ripens  somewhat  later 
on  heavier  soils  and  does  not  leave  time  for  a  suflScient  develop- 
ment of  the  catch  crop.  Furthermore,  the  widespread  practice 
of  growing  clovers  and  lucern  on  all  soils  of  the  better  classes 
assures  a  good  supply  of  humus-forming  material  from  the  elabo- 
rate root  system  of  these  plants.  While  it  is  desirable  on  these 
soils,  as  well  as  on  lighter  soils,  to  encourage  the  humus  formation 
with  the  stubble  and  roots  of  fallow  crops,  a  green  manuring  to 
this  end  cannot  be  justified. 

There  are  other  plants  better  adapted  than  lupine  to  serve  as 
fallow  crops  on  these  better  soils.  Serradella  does  well,  but  as  a 
rule  is  not  to  be  recommended  for  a  principal  crop,  and  when 
sown  with  rye,  giving  a  good  yield,  it  is  often  so  choked  out  as  to 
amount  to  very  little.  But  where  it  can  be  grown  with  advantage 
as  a  first  crop  on  better  soils  it  must  be  fed  to  be  utilized  to  the 
fullest  extent,  as  pointed  out  above. 

The  kidney  vetch  is  not  to  be  recommended  as  a  catch  crop. 
For  autumn  use  the  crop  is  much  too  small,  but  in  the  following 
spring  it  gives  an  unusually  rich  and  proGtable  crop  of  hay, 
amounting  to  2^  tons  per  acre,  and  even  more.  The  same  applies 
to  scarlet  clover.  Yellow  clover  or  hop  clover  would  be  better 
fitted  for  a  fallow  crop,  but  here  again  the  crop  is  more  valua- 
ble for  feeding  than  for  green  manuring.  The  sweet  clover  or 
Bokhara  clover  is  said  to  grow  in  places  where  no  other  forage 
plant  will  gi'ow,  and  is  sometimes  used  for  sheep  pastures ;  but 
for  better  soils  it  is  ill  fitted  to  compete  with  other  forage  plants, 
as  in  spite  of  its  luxurious  growth  it  gives  too  small  a  crop  to  be 
of  account  either  for  green  manuring  or  feeding. 

Peas,  vetch  and  white  mustard  are  especially  adapted  for  fallow 
crops,  and  can  all  be  recommended  for  green  manuring.  But  as 
they  are  also  good  fodder  plants,  all  that  has  been  said  above  re- 
garding this  subject  applies  to  them  with  equal  force. 

An  experiment  of  interest  in  this  connection  was  made  at  the 
Agricultural  Institute  at  Halle  in  1891.  A  piece  of  land  was  used 
comprising  about  6^  acres,  which  had  been  used  for  winter  wheat 
in  1890,  manured  with  85  pounds  of  soluble  phosphoric  acid  and 
132  pounds  of  nitrate  of  soda ;  and  for  winter  rye  in  1891,  receiv- 
ing a  dressing  of  nitrate  of  soda  at  the  rate  of  88  pounds  per  acre. 
This  was  divided  into  two  parts,  separated  by  a  strip  of  land.     On 
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the  first  plat  a  mixture  of  194  pounds  of  white  field  peas,  44  poands 
of  oommon  sand  vetch,  and  35  pounds  of  jellow  lupine  seed  per 
acre  was  sown  August  11 ;  and  on  the  other,  22  poands  of  white 
mustard  seed  per  acre,  August  13.  The  dividing  strip  remained 
bare.  The  crops  on  both  plats  were  ploughed  under  October  26. 
They  had  made  good  growth  and  were  fitted  either  for  feediogor 
green  manuring.  Generous  samples  of  each  crop,  representing 
definite  areas,  were  saved  for  analysis. 

The  mixture  of  peas,  vetch  and  lupine  yielded  at  the  rate  of 
8,650  pounds  of  green  material  per  acre,  which  contained,  on  an 
average,  0.575  per  cent  of  nitrogen.  This  was  equivalent  to 
49.74  pounds  of  nitrogen  per  acre,  which  at  15  cents  per  ponnd 
gave  a  value  for  the  green  crop  for  green  manuring  of  $7.46  per 
acre.  The  mustard  crop  amounted  to  12,580  poands  of  green  ma- 
terial per  acre.  This  contained  0.4248  per  cent  of  nitrogen,  or 
53.44  pounds  of  nitrogen  per  acre,  which  at  15  cents  per  ponnd 
would  be  worth  $8.02.  The  calculated  money  value  of  the  green 
manuring  per  acre  was,  therefore,  $7.46  for  the  mixture  of  peas, 
vetch  and  lupine,  and  $8.02  for  the  mustard. 

In  the  spring  of  1892,  white  pearl  barley  was  sown  on  the  whole 
area,  including  the  dividing  strip,  at  the  rate  of  2J  bushels  of 
seed  per  acre.  In  the  early  part  of  the  season  the  crop  on  the 
mustard  plat  was  slightly  less  thrifty  and  the  plants  were  not  qaite 
as  green  as  those  on  the  dividing  strip,  but  the  differences  were 
only  slight.  The  crops  were  harvested  August  18  with  the  follow- 
ing results  per  acre :  — 


Yield  of  Barley  Per  Acre  an  Different  PUUs, 


Plat  ^een  manured  with  peas,  vetch  and 
lupme,       ....... 


Flat  not  green  manured, 

Flat  green  manured  with  mustard. 


Grain. 
Bvtlieb. 


S66   I   8,260 
385       2,908 


431 


2^76 


An  effect  of  the  green  manuring  is  only  noticeable  in  the  amoaot 
of  straw,  which  is  larger  by  about  350  pounds  per  acre  where  w 
mixture  of  peas,  vetch  and  lupine  had  been  ploughed  in*  '^^^ 
following  shows  the  difiference  in  percentage  of  nitrogen  in  ^^ 
crops : 
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Percentage  of  Nitrogen  in  Grain,  Chaff,  and  Straw  from  Different  Plats. 


Onln. 

CbAff. 

straw. 

Green  manured  with  leguminous  plants,     . 
Without  green  manuring,     .... 
Green  manured  with  mustard,     . 

1.81 

1.62 
1.24 

0.61 
0.48 
0.48 

0.41 
0.84 
0.81 

From  the  above  analyses  and  yields,  the  total  amounts  of  nitrogen 
contained  in  the  three  crops  per  acre  are  calculated  as  follows :  — 


Amount  of  Nitrogen  contained  in  Crops  of  Barley  Per  Acre. 

.  Poands. 

Plat^een  manured  with  peas,  vetch  and  lupine,  68.66 

Plat  without  green  manuring, 66.60 

Plat  green  manured  with  mustard,       .        .        .        .        47.91 

It  is  interesting  to  notice  that  while  the  mustard  crop  ploughed 
in  contained  more  nitrogen  than  the  mixture  of  leguminous  crops 
(58.44  pounds  as  compared  with 49.74  pounds  per  acre),  the  crop 
of  barley  following  the  mustard  contained  less  nitrogen  than  that 
following  the  leguminous  green  manuring.  In  other  words,  the 
barley  crop  on  the  leguminous  plat  contained  nearly  19  pounds 
more  nitrogen  than  had  been  ploughed  in,  while  that  from  the 
mustard  plat  contained  3^  pounds  less  nitrogen  than  had  been 
ploughed  under,  and  nearly  9  pounds  less  than  the  strip  which  had 
not  been  green  manured. 

It  would  appear  that  the  nitrogen  in  the  soil  was  rendered  less 
available  to  the  barley  by  being  incorporated  into  the  mustard 
plants  and  then  returned  to  the  soil  in  green  manuring,  and  that  it 
must  pass  through  a  change  before  it  again  became  assimilable  to 
plants.  The  barley  did  not  do  as  well  on  this  plat  at  the  start, 
but  as  the  green  manure  decomposed  it  made  satisfactory  growth. 
The  difference  between  the  total  yield  of  nitrogen  in  the  crop  from 
the  leguminous  plat  and  that  from  the  strip  not  green  manured, 
11.96  pounds,  is  nearly  all  accounted  for  by  the  10.86  pounds  of 
nitrogen  contained  in  the  leguminous  seed  sown  on  that  plat  for 
the  green  manuring. 

While  too  sweeping  conclusions  are  not  justifiable  from  this  single 
experiment,  the  indications  are  that  on  a  medium  rich  soil,  green 
manuring  may  be  wholly  without  effect  on  the  crop  following  it. 
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The  peas  and  vetch  plants  produced  root  tubercles,  and  it  is  prob- 
able that  had  the  plants  been  allowed  to  fully  develop  and  ripen, 
the  effect  of  the  tubercles  would  have  been  much  more  apparent 
in  the  amount  of  nitrogen  in  the  crop  ploughed  under.  It  is  in- 
correct to  assume,  as  is  often  done,  that  the  whole  nitrogen  supply 
of  leguminous  plants  is  derived  from  the  air ;  the  richer  the  sofl 
is,  the  larger  the  proportion  which  will  be  taken  from  the  soil  and 
the  less  from  the  air.  The  assimilation  of  nitrogen  appears  to  go 
on  best  when  the  soil  is  deficient  in  available  nitrogen. 

Compared  with  the  above  green-manuring  trial  on  medium  rich 
soil,  the  result  was  quite  different  in  a  similar  trial  in  1891  on  a 
sandy  loam  soil  containing  only  2.13  per  cent  of  humus.  A  piece 
of  land  which  for  many  years  had  received  uniform  cropping  and 
manuring  was  divided  into  two  plats  of  about  one-fourth  acre 
each.  Rye  had  been  grown  on  both  plats  that  season.  On  one 
plat  white  field  peas  were  sown  in  the  rye  stubble,  August  15. 
The  other  plat  was  given  the  same  preparatory  treatment,  but  re- 
mained bare.  Both  plats  were  ploughed  November  2.  The  pea- 
vines  had  grown  to  a  height  of  15  to  18  inches,  and  a  large 
weighed  sample  showed  that  the  green  crop  was  at  the  rate  of 
3}  tons  per  acre. 

March  23,  1892,  barley  was  sown  on  both  plats.  The  green- 
manured  plat  received  no  other  manuring,  but  the  other  plat  re- 
ceived an  amount  of  nitrate  of  soda  furnishing  28  pounds  of 
nitrogen  per  acre.  The  barley  was  harvested  August  9  with  the 
following  result :  — 


Yield  of  Barley  Per  Acre. 

Onin. 
ButbcU. 

ChaA 
Poaoda. 

Stiw. 

Green-manured  plat 

Nitrate  of  soda  plat 

68.35 

67.02 

266 
292 

23S0 

2jm 

It  will  be  seen  that  the  yield  on  the  two  plats  was  practicallj 
the  same.  The  agreement  in  percentage  of  nitrogen  is  eqnallv 
striking.  The  grain  from  both  plats  contained  1 .47  per  cent  of 
nitrogen,  the  straw  from  both  0.38  per  cent,  and  the  chaff  0.51 
and  0.58  per  cent.  The  total  nitrogen  per  acre  in  the  crop  from 
the  green-manured  plat  was  60.34  pounds,  and  from  the  nitrate  of 
soda  plat  60.12  pounds.  The  green  manuring  with  37.33  pounds 
of  nitrogen  per  acre  had  given  a  result  equally  as  good  in  every 


